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FEDERAL COMMUNICATIONS
COMMISSION

[Docket No. 20271; FCC 77-348]
INTERNATIONAL RADIO REGULATIONS
Fifth Notice of Inquiry*

In the matter of an inquiry relative
to preparation for a General World Ad-
ministrative Radio Conference of the
International Telecommunication Union
to consider revision of the international
Radio Regulations.

Adopted :May 20, 1977.

Released: May 23, 1977,

By the Commission: Commissioners
Wiley, Chairman; and White concurring
in part and dissenting in part and issu-
ing a joint statement; Commissioner
Fogarty concurring in part and dissent-
ing in part and issuing a statement.

1. On November 24, 1976, the Commis-
sion adopted a Third Notice of Inquiry
in the above entitled matter (FCC '716-
1099, No. 43086), It was released on De-
cember 6, 1976 and appeared in the Fep-
ERAL REGISTER on December 13, 1976 (41
FR 54309) . The period for comments and
reply comments has passed.

2. The primary purpose of the Third
Notice was “to present a proposed Inter-
national Frequency Allocations Table
(Article 5) and to solicit comments there-
to.” The proposed Table represented the
status, at that time, of the development
of the United States proposal for revi-
sions to Article 5 of the international
Radio Regulations; it took into consid-
eration the comments received in re-
sponse to past notices, the reports of vari-
ous advisory radio Sersice Working
Groups (SWQ), and spectrum require-
ments made known by Government
agencies. The proposed Table was ac-
companied by a narrative which con-
tained a rationale for its contents and
which noted a number of issues that had
to be resolved before the U.S. proposal
could become flnal; the narrative so-
licited specific comments on thege issues
in order to obtain guidance from the
public on resolution of them. In addition,
the Third Notice solicited specific com-
ments on a draft protocol concerning the
communications of protected medical

transports which was proposed for in- .

clusion in the Geneva Convention and on
methods proposed for specifying the al-
lowable frequency tolerance of radio
transmitters. The Notice further so-
licited comments on “any other matter
relevant to preparation for the 1979
WARC.”

3. The names of parties which filed
comments and reply comments in re-
sponse to the Third Notice are given in.

Appendix 1. Although the comments and

reply comments have been considered
and will continue to receive attention as
this preparatory effort proceeds, they
are not summarized herein. Instead,
their substance will be treated in the
discussion which follows. It is not our
intent to dwell on areas where the public
agreed with proposals presented in the
Third Notice of Inquiry; the discussions

142 FR 11258.
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highlight those areas where the respond-
ents felt their requirements were not be-
ing satisfied..

4. In reviewing the multitude of com-
ments received in response to the Third
Notice, it became apparent that many
parties have misinterpreted the purpose
and extent of this proceeding. This
docket has been initiated for the purpose
of preparing the U.S. proposals for the
1979 World Administrative Radio Con-
ference, and it is the only issue that is
involved. We recognize that in some cases
it may be difficult to separate purely do-
mestic issues from international mat-
ters; however, every attempt must be
made to keep these issues distinct. As has
been previously indicated in this docket,
it is not a domestic Rule Making pro-
ceeding, but rather an Inquiry to deter-
mine the best U.8. proposals to modify
the International Table of Frequency Al-
locations and associated Radio Regula-
tions in order to meet future telecommu-
nication needs. Since the international
allocations table forms the framework
of our-domestic allocations table, the in-
ternational table must have the flexi-
bility built into it to accommodate na-
tional/regional needs as they arise. The
table cannot remsain static to accommo-
date Only present on-the-air systems; it
must be capable of accommodating fu-
ture technological developments. With-
out this flexibility in the table, the
ability of the U.S. to meet future require-
ments would be severely constrained. It
is in this context that comments are
solicited.

5. The agenda established by the Ad-
ministrative Council of June 1976 of the
International Telecommunication Union
(ITU) for the 1979 GWARC was pre-

sented in paragraph 6 of the Third No-.

tice, and that Agenda is still the guide
for preparing U.8. proposals.

6. The Third Notice presented a draft
protocol concerning communications for
protected medical transports which was
proposed for inclusion in"the Convention
on International Humanitarian Law ap-
plicable in armed conflict. Since no re-
spondents commented on that draft pro-
tocol, we shall assume that the public
favors it and we will proceed to take the
appropriate action.

7. The Third Notice also solicited
comments on methods for expressing
frequency tolerances. That subject was
further treated in the Fourth Notice of
Inquiry in this docket along with discus-
sions on small antenna earth stations,
spacecraft stationkeeping, spacecraft
antenna pointing error, Radio Regula-
tion Appendices 3 and 4, and possible
new emission designators.

8. This Fifth Notice of Inquiry m
Docket 20271 includes discussions of arti-
cles in the Radio Regulations which deal
with allocations, definitions, and tech-
nical and operational matters, and dis-
cussions of the Resolutions and Recom-
mendations. We emphasize that we are
presenting proposals for changes to these
items. Depending on their further de-
velopment, these proposals may or may
not be submitted to the International
Telecommunication. Union; they may or

may not be accepted at the 1979 WARC.
National implementation will require
further action by us. The proposals and
associated discussions represent the
views of the United, States preparatory
structure as identified to date. As pre-
viously indicated, other requirements
will continue to be treated as identified.

9. The primary purpose of this Notice

, is to present a revised proposal for the In-

ternational Frequency Allocations Table
(Article 5) and to solicit comments there-
to. In the development of this proposal,
we have considered the comments and
reply comments received in response to
the Third Notice, the intentions of the
Federal Government and information
available to the Commission. The pro-
posed Table is attached as Appendix 2 to
this Notice; a discussion of its contents is
provided in the following paragraphs.

INTERNATIONAL RADIO REGULATIONS
{ARTICLE 5)

SPECTRUM BETWEEN 10 KHZ AND 400 KHZ

10. Allocation table changes proposed
in this frequency range in the Third No-
tice were the subject of numerous com-
ments and reply comments from inter-
ested parties. Due consideartion of the
comments and continued evaluation of
service requirements has led to several
changes in the proposed Table of Alloca~
tions. In the following paragraphs we
will discuss the proposed changes, as well
as address the several areas of contro-
versy developed in the public comments.

Amateur

11. The proposed changes in the
Amateur allocation given in the Third
Notice were generally well received by
the amateur community. However, in the
responses received from other services,
notably the radiolocation service and the
power line carrier system operators, there
was répeated concern that the possibility
of frequency coordination with the
Amateur service is extremely remote due
to the variable and unpredictable fre-
quency usage of any given amateur radio
operator. Therefore, it is felt that all
services would benefit from the assign-
ment of an exclusive allocation for the
Amateur service wherever possible. This
is what is generally proposed. This would
have the additional effect of removing
any unusual restrictions on amateur use
in their exclusive channels, enabling
more efficient use of a smaller alloca-
tion.

12. The need for an amateur alloca-
tion to be proposed by the U.S. to the
1979 WARC at 160-190 kHz has not been

. established. We have, however, proposed

that" ‘Broadcasting be added in the 115-
190 kHz range; this is treated in further
detadl {n the Broadcast section.

13. Because of extensive national re-
quirements, we have not been able to
continue the proposal for Amateur
shared use of the 1750-1800 kHz band.
We have, however, maintained the pro-
posal for exclusive Amateur use of the
1800-1900 kHz band. This proposal, if
adopted by the 1879 WARC, should ade-
quately provide for the Amateur service
in this band. ‘Because of the continuing

REGISTER, VOL. 42, NO. 104—TUESDAY, MAY 31, 1977



need for LORAN in the 1800-2000 kHz
band, we are proposing to maintain
RADIONAVIGATION "in this band,
shared internationally with Amateur and
other services.

14. At the 3500 kHz region, we are con-
tinuing the proposal for exclusive Ama-
teur use of the 3500-3900 kHz band, but
only on a Region 2 basis. Further, we
are continuing the proposal for shared
use of the 3800—4000 kHz band by the
Amateur and other radio services.

Broadcast

15. Many comments were received re-
garding the proposed extension of the
present AM broadcast allocation. In re-
sponse to these comments, we are pro-
posing international allocations that will
provide for broadcasting between 115-
190 kHz, and 1615-1800 kHz, noting that
the international proposal for broadcast
allocations between 525-535 kHgz, and
1605-1615 kHz contained in the Third
Notice have not been modified. We feel
that the need for additional spectrum for
the AM broadcasting service has been
established. The present AM band, 535-
1605 kHz, is used very efficiently in this
country; however, the increasing com-
plexity of applications and increasing
cost of brodcasting antenna facilities
necessary to protect existing stations
greatly inhibits future development of
this service. If the proposal is adopted
internationally and implemented na-
tionally, these channels could increase
the diversity of programming choices
available to listeners, and provide local
broacast services to communities pres-
ently denied service due to existing in-
terference situations.

16. If the broadcast allocation between
115-190 kHgz is adopted internationally,
national requirements dictate that ex-
isting operations (including power line
operations) would have to be accommo-
dated. This would mean the “engineer-
ing-In" of broadcast frequencies. Since
AM broadcast operations are already
subject to extensive engineering studies,
we foresee no great difficulty in this re-
gard. Thus, existing national require-
ments would be taken into consideration
when domestic implementation of the
broadcast allocations were undertaken.

17. As mentioned earlier, we are pro-
posing internationally an allocation for
broadcasting at 1615-1800 kHz, to be
shared with, among others, the Radlo-
location service. We feel that the need
for the proposed broadcasting allocation
has been amply justified. Sharing diffi-
culties, particularly with the Radio-
location service, will be treated under
that service.

Mobile

18. Comments in response to the Third
Notice on Land Mobile below 400 kHz
were very limited in number. The Third
Notice contained a proposal to add this
service to the 1815-1750 kHz band, delet-
ing the Mobile Service. At this time, and
in light of other proposals, we are pro-
posing Mobilé at 1606-1800 kHs, which
could provide for land mobile use of this
band after appropriate national rule-
making.

FEDERAL
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Radiolocation

19. Several comments were received re-
garding the present high interference
levels being experienced in the shared
band 1605-1800 kHz. As indicated earlier,
we are proposing an allocation for Broad-
cast in Region 2 in this band. We solicit
detalled parameters of present and fore-
seen systems for developing meaningful
sharing criteria. In this regard, we are
adding a proposed footnote 195B to pro-
vide for Radiolocation on & world-wide
basis in the bands 1615-1800 kHz and
3230-3400 kHz. We fully recognize that
if this proposal is adopted internation-
ally, Radiolocation will have to continue
to be satisfied on a national basis. Pro-
posed footnote 195C, for the 1615-1800
kHz band, would assist in ensuring that
Radiolocation would not receive harmful
interference in the proximity of interna-
tional boundaries. Notwithstanding this,
we feel that Broadcasting and Radioloca-
tion can share the band, and that Radio-
location requirements will be met. Fur-
ther, we may be able to guarantee Radio~
location access to this band by setting
aside nationally, and within the interior
of the country, a certain number of
frequencies in which no broadcasting
signals in thu periphery of the Radioloca~
tion emission would be permitted to ex-
ceed a specified level. A frequency width
of 6 kHz with no broadcasting signals ex-
ceeding 0.1 microvolt in the Radioloca-
tion emission has been suggested, to
satisfy one existing known national re-
quirement. In addition, Radiolocation is
being continued to be proposed in the
1800-2000 kHz band.

Radionavigation

20. As suggested in comments filed in
response to the Third Notice, it is pro-
posed to add Aeronautical Radionaviga-
tion in the 190-200 kHz band in Region 2,
The fixed requirements remaining in this
band would have to be accommodated.
We are also proposing that the permitted
status for Aeronautical Radionavigation
in the 526-635 kHz band be restored.
Further, we are proposing that this serv-
ice be reinstated as previously allocated
in all regions for the band 510-525 kHz.

21. The U.S. Maritime interests which
commented on our proposal for an Aero-
nautical Radionavigation permitted al-
location at 415-480 kHg, felt strongly that
the present allocation for maritime serv-
ices and this proposed allocation were
incompatible. We have deleted the pro-
posed Aeronautical Radionavigation al-
location; however, we note that there is
a continuing need to provide for naviga-
tion beacons in applications such as on
oft-shore platforms and at smaller afr-
ports. We solicit specific comments as to
how that need can be accommodated.

22. We are proposing to delete Aero-
nautical Radionavigation from 16051800
kHz since no justification for retention
has been received and further, to delete
Radionavigation from 1800-1900 kHz.
This latter proposal is predicated on the
removal of LORAN operations in this
band by 1980. Since the status of LORAN
in the 1800-2000 kHz band is unclear, we

have made no proposal to remove the
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allocation from this band, noting that
the secondary allocation proposed for
Radiolocation is continued. We are, how-
ever, proposing a modification to foot-
note 198 and a new foptnote 1984, which
should provide for other use of this band
once the LORAN system is disestab-
lished.

SPECTRUM BETWEEN 4 MHZ AND 27.5 MHZ
Amateur

23. Comments were filed by the
WARC Advisory Committee for Amateur
Radio and the American.Radio Relay
League (ARRL); twenty-five amateur
radio clubs; and thirty amateurs. While
the comments varied, nearly all con-
cerned one or more of the following: pro-
posed allocation of additional bands at
10, 18, and 24 MHz; rearrangement of
the proposed allocations at 21 MHz,
which would cause expensive equipment
modification; and correction of the in-
terference at 7 MHz between the Ama-
teur -and international Brosdcasting
services.

24, In this Notice of Inquiry we are
proposing an additional band at 25760-
25860 kHz for the Amateur Service which
could be considered as satisfying the
request for a band at 24 MHz, but we
are unable to propose bands at 10 and
18 MHg. The request for rearrangement
of the 21 MHz allocation has been ful-
filled since comments submitted by the
Radio Technical Commission for Ma-
rine 8ervices indicate that such a
rearrangement would be acceptable. Re-
moval of the interference at 7 MHz be-
tween Amateur and international Broad-
casting has been difficult to accomplish
because of the large demand for spec-
trum and the I.T.U. Region 1 and 3 al-
location of 7100-7300 kHz to the Broad-
casting service. The attached proposal
provides the bands 6950-7000 and 7000~
72560 kHz for the Amateur service on an
exclusive worldwide basis and the bands
7250-7300 and 7300-7500 kHz for the
Broadcasting service on a shared basis.
We believe this proposal could be accept-
able to international Broadcasters and
would eliminate the sharing difficulties
presently encountered by the amateur
and the international Broadcasters.

Aeronautical Mobil (R)

25. Comments were flled by Aircraft
Owners and Pilots Association (AOPA);
Special Committee 129 of the Radio
Technical Commission for Aeronau-
tics; Aviation Service Working Group
(ASWG: and jointly by Aeronautical
Radio, Inc. (ARINC) and the Air Trans-
port Association of America (ATA).

26. ARINC, ATA, AOPA and A-SWG
supported the proposals for the bands
between 4 and 27.6 MHz as set forth in
the Third Notice and those proposals are
unchanged in this Notice.

Fized Service

27. As mentioned in the Third Notice,
and afirmed by the comments of the
American Telephone and Telegraph Co.,
a substantial part of common carrier and
other operations using frequencies in the
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Fixed Service at 4-27.5 MHz have been
shifted to satellite and to cable systems.
The table attached to this Notice pro-

NOTICES

Service to other services. To alert the
parties affected, we are listing below
the proposed services and the portion of

poses substantial reallocations of spec- the spectrum proposéd for reallocation
trum currently q.llocated to the Fixed to those services:
) Present ITU Existing service Proposed ITU Proposed new serviee
band (Eﬂohertz) band (kilohertz)
44384650 Fixed mobile except aeronautical mobile (R)..__ 44384560 Maritime mobile.
250550 e - g%o-aaoo Be;
5250-5430 .
6950-7000 Amateurfamatenr satellite.
6765“7?250 -{l_xfgo., 8000-8195 Maritime mobile.
11975~12330 ___.._ do.. 12130~12330 Do.
13360~14000 _____ do. 13360-13410 Radio astronomy.
13360-14000 .____ do. 13050-14000 Amateur,
1435014990 _____do__ 143501 Do.
1545016460 _____ do 16310-16460 Maritime mohile,
126733061_7700 ..... go._ : 1739-._17410 gg.
10-2100 .. ___ o 2001 .
20950-21000 Amateur/amateur satellite.
02000 .'221233 22720-22855 Maritime mobile.

28. In addition to these proposed re-
allocations, this Notice contains propos-
als to add other services to bands now
allocated exclusively to the Fixed service.
As the fixed operations move from this
part of the spectrum, those services can
make more use of the vacated frequen-
cies.

29. It is our intention to accommodate
the fixed users that justify their opera-
tion in this part of the spectrum by re-
assigning the operations to suitable fre-
quencies. To further reduce the impact
on the Fixed users, we are considering
proposing a footnote to the allocations
table along the following lines:

On the condition that harmfu] inter-
ference is not caused to the Maritime
Mobile Service, the frequencies 4438-
4660 kHz, 5200-5300 kHz, 8000-8195
kHz, 12130-12330 kHz, 16310-16460 kHz,
17360-17410 kHz, 20010-20230 kHz, and
22720-22855 kHz may be used exception-
ally by fixed stations communicating
only within the boundary of the country
In which they are located. :

30. This note would be similar to the
present Nos. 209 and 211. We are not
now, however, proposing a power limit
against the Fixed service using frequen-
cies from within the maritime alloca-
tions. Comments on the proposed foot-
note, along with & power limit, if any,
are requested.

Maritime Mobile

31. Comments on this portion of the
spectrum were filed by Special Commit-
tee 69 of the Radio Technical Commis-
sion for Marine Services (Maritime Mo~
bile Service Working Group, MM-SWG) ;
American Telephone and Telegraph
Company (AT&T) ; North Pacific Marine
Radio Council (NPMRC); Mobile Ma.
rine Radio, Inc. (Mobile) ; Hoyt Had-
dock; and Arthur Thompson. Reply
comments were filed by RTCM ‘8C89
(MM-SWG) to the comments filed by
Arthur Thompson. “

32. RTCM

sion of allocations to the Maritime Mo-
bile service in the bands between 4 and
275 MHz. RTCM (MM-SWG) and
AT&T urged that these allocations be
further expanded. ATA&T stated that the
proposed Maritime Mobile allocations
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were only % of that necessary to accom-
modate the service and noted that fre-
quencies in this portion of the spectrum
are required because satellite systems
will be attractive only to vessels with
large and special needs. The RTCM
stated that the increased allocations
proposed in the Third Notice would fall
far short of accommodating needs and
submitted additional statistics which
would justify additional increases. It
believes that the HF Fixed service
should be further reduced. Arthur
Thompson believes that HF should be
put to use for services which have no
other alternatives and noted that the
Maritime Mobile service is lagging in
the implementation of new techniques
such as satellite communication. The
RTCM replied that there is a growing
number of small ships for which the
costs of satellite communications could
not be justified. In general, while there
Was generous support in favor, there was
no substantial comment in opposition to
expansion of aHocations to Maritime
Moblle service in the 4-27.5 MHz bands.

33. In the attached Table we are pro-
posing the band changes between 20010
and 21850 kHs, as urged by the Amateur
service and supported by the RTCM,
which involves the proposed allocations
for the Amateur, Amateur-Satellite, Mo-
bile, Fixed, Maritime Mobile and Broad-
casting Services. We cannot, at this time,
propose the additional increases in spec-
trum which have
Maritime Mobile

Mobile

34. Comments were filed on behalf of
the Citizens Band service by the Inter-
national CB Radio Operators Associa-
tion (CBA). In their comments, CBA re-
stated an earlier request by the Citizens
Radio Advisory Service WARC Advisory
Caommittee that one megacycle of spec-
trum be proposed for reallocation to the
Citizens Band service between 268 and
28 MHz. However, the Consumer Elec-
tronics Group of the Electronic Indus-
tries Association was opposed to any ex-
pansion of the service at 27 MHz be-
cause it belleves that the expansion
would result in more TV interference.
The Private Land Mobile SWG com-
mended the Commission for retaining
the allocations below 470 MHz which are

interests.
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been requested by the

used by the Land Mobile services. The
proposals contained in this Notice are
unchanged from those contained in the
Third Notice.

Radio Astronomy

35. The National Academy of Sciences
supported the general! plan of the pro-
posed table, but concurred with the com-
ments of the Radio Astronomy Service
Working Group (RA-SWG). The RA-
SWG commented that the proposed al-
location at 13360-13410 kHz should be
expanded from 50 to 100 kHz, and fur-
ther, that the proposed allocation at
25850-28050 kHz would better meet the
needs of the Radio Astronomy commu-
nity if it were located at 25900--26100
kHz. Considering the needs of all serv-
ices, we are unable to Propose an expan-
sion of the proposed allocation at 13
MHz from 50 to 100 kHz, and find it
necessary to relocate the previously pro.
posed allocation to Radio Astronomy
from 25850-26050 to 25600-25760 kHz.
The opposition to the allocation previ-
ously proposed at 25 MHz for Radio
Astronomy, expressed by the Auxiliary
Broadcast Service Working Group, is
treated under the section headed Broad-
cast Auxiliary.

Broadcast Auxiliary

36. The National Broadcasting Com:-
pany recommended that the frequency
table continue to nrovide for the use
of remote pickup broadcast bhase and
mobile stations. These are currently pro-
vided in the band 25850-26100 XHz, The
Auxiliary Broadcast Service Working
Group opposed the proposed allocation
to Radio Astronomy at 25850-26050 kHz
on the basis that the allocation would
substantially negate use of 2585026100
kHz for remote pickup broadcasting. The
F.CC. rules currently locate remote
pickup broadcasting within the interna-
tional allocation (26600-26100 kHz) for
Broadcasting. In this Notice we are pro-
bosings changes in allocations for Broad-
casting and Radio Astronomy; these
changes would not impede continuation
of the past domestic practice of meeting
the needs of remgte pickup broadeast
within the Broadcasting allocation, ex-
cept perhaps for that portion of 25600
26100 kHz which we, are proposing for
reallocation to Radio Astronomy and
Amateur use.

HF Broadcasting

37. Comments were filled by Trans
World Radio, Trans World Radio Pacific,
Far East Broadcasting Company, Ine.,
Family Stations, Inc., and the Interna-
tlonal Broadcasting Service Working
ing Group. The comments urged the
allocation of additional spectrum for
International Broadcasting, Family Sta.-
tions. noted that there has already
been a de-facto allocation of spectrum
due to out-of-band operations con-
ducted by some countries. The respond-
ents generally believed that the Commis.-
slon’s treatment of their needs was in-
adequate and, perhaps, arbitrary. They
ncted that program hours is ot &
measure of broadcast growth and Dbointed
to channel hours as the relevant statistic
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which should ke used (the channel hours
figure increases as the number of trans-
mitters broadcasting a particular pro-
gram grows). They also.noted that the
Panel of Experts established following
the 1959 Ordinary Administrative Radio
Conference had not recommended single
sldeband for broadcast emission, but had
limited that recommendation to radio-
telephony and telegraphy systems only.

38. The thrust of the cqmments was
that interference between stations in the
bands allocated to HF Broadcasting
Service is 50 severe that additional spec-
trum must be allocated since the present
HF broadcasting bands are overcrowded.
The number of transmitters worldwide
has since 1959 increased approximately
four times. Extensive monitoring by many
countries has established the extreme
nature of the congestion beyond reason-
able doubt. The basic questions are—why
are the bands so crowded-and can any-
thing be done about the growing con-
gestion?

39. The crowded condition of the bands
is partially due to the fact that the HF
broadcasting services have been confined
to spectrum space allocated in 1947 at
the Atlantic City Conference. Over 100
countries are using the bands either for
international or domestic coverage, and
many for both services. This growth in
usage has led to the application of higher
power installations and the use of more
than one transmitter to cover the same
service area.

40. The proposals contained in this
Notice of Inquiry are aimed toward the
long term alleviation of the congestion
and a reduced need for higher and higher
power. First, three new bands are pro-
posed as follows: 4063-4123 KHz; 7250—
7500 KHz; and 138,700-13,800 KHz. The
7 and 13 MHz bands should provide for
greater frequency diversity permitting
stations to operate under more optimum
propagation conditions depending upon
length of path to the area to be served
thereby reducing the need for competing
signals in the same band.

41. Secondly, this Notice proposes the
expansion of three bands to alleviate
crowding. These expansions are as fol-
lows: The 11,700-11,975 KHz band would
be expanded downward to 11,600 KHS;
the 15,100-15,460 KHz band would be
expanded upwards to 15,650 KHgz, and
the 17,700-17,000 KHz band would be
expanded downward to 17,600 KHs,

42. We feel that the above proposals
will do much to treat the basic causes
of congestion in the HF broadcasting
service. However, there is a great need
for technical and operational rules which
could facilitate the shared use of spec-
trum and accommodate the future
growth of HF Broadcasting.

43. The time between now and the
1879 Conference is probably insufficient
to develop technical and operational
rules. Certainly there will be insufficient
time at the Conference to fully develop
plans for High Frequency broedcasting
and & subsequent specialized WARC will
probably need to be held to deal only
with that service. In this connection,
because of the present uncertainty with
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respect to the specific wording of certain
items on the 1979 Conference agenda,
there is-some question as to whether
Article 10 of the interrational Radio
Regulations is to be included. Alterna-
tively, it is possible that & resslution to
hold a specialized High Freque: ¢y broad-
casting conference may result. We are,
therefore, requesting comments on either
eventuality although the 32nd Adminis-
trative Council Session meeting in Ge-
neva during the period May 23—June 10,
1977 may clarify the point.

44. As to the details to be taken up
in such a specialized WARC we solicit
comments. In this Notice we propose
maximum power limits for HF Broad-
casting. Should minimum power limits
also be established? Compatible single
side band transmissions have been sug-
gested and offers have been made to un-
dertake tests. A move in this direction
could provide space for growth in the
present bands and could result in a sig-

- nificant reduction in primary power re-

qQuirements. Co-channel and adjacent
channel protection ratios and minimum
required field strength over a service area
should be examined.

45. Further, Appendix 3 draws atten-
tion to proposals which among other
matters would limit power, and stresses
the need for consideration of compatible
single side band which could improve
spectrum efficiency considerably. While
the conversion to CSSB would create dif-
flculties at- first in implementation,
nevertheless we helieve these proposals
deserve intensive consideration.

46. Although requirements for HF
Broadcasting have not yet been finalized,
some allocations and technical changes
are being proposed.

47-51. [Reserved.]

. SPECTRUM BETWEEN 27.5 MHZ AND 1215 MHZ

52. Our Third Notice stated that this
portion of the spectrum may be thie most
contentious portion to be considered in
preparation for the 1979 WARC and at
the WARC itself. We believe this is so be-
cause this range of frequencies is the
most desirable for local broadcasting as
well as non-broadcast communications.
Frequencies between 460 MHz and 1 GHz
are particularly suited for short-range
mobile communications and will likely
be the only area of the spectruun where
short-range mobile communications
growth can be expected to be accommo-
dated into the longterm future. Frequen-
cies between 470 and 890 MHz are alsc
the range of spectrum where television
broadcasters expect growth to occur.
Comments and service working group re-
ports received in response to our Notice
confirm these observations. We summa-
rize the nature and extent of the prob-
lem between 470 MHz and 890 MHz:

53. The international Radio Regula-
tions provide exclusive frequency alloca-
tions between 470 and 890 MHz for the
Broadcasting Service in Region 2.! Re-
glon 2 includes North and South Amer-

1 Except that Footnote 332 provides for
radio astronomy use of the band 608-314
MHzg.
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ica. In tlLe United States the band 470
to 890 MHz provides for UHF TV chan-
nels 14 thru*83 (70 UHF-TV channels,
each 6 MHz wide) . Commission decisions
taken in Docket 18261 and 18262 respec-
tively provide for Land Mobile access to
the lower 7 channels (14~20) in 13 major
urbanized areas and for reallocation of
the upper 14 channels (70-83) to the
Land Mobile services nationwide with
existing TV translators on a secondary
basis.

Statement of the Problem

54 Beyond Ccmmission decisions taken
in Dockets 18261 and 18262 there have
been non-television requirements stated
particularly for short-range mobile com-
munications, which, by the year 2000,
could amount to approximately 268 MHz
in the band between 470 and 806 MHz.:
On the other hand, Broadcasting re-
quirements for commercial and non-
commercial UHF television stations have
been stated which, by the year 2000 could
require a full complement of frequencies
between 470 and 806 MHz.

55. In reviewing the comments and the
service working group reports we have
found that projecting service require-
ments to the year 2000 is not an easy
task for spectrum users. Justifying such
projections is particularly difficult since
the communications industry is growing
and technology is changing so fast that
requirements for frequencies so far into
the future are subject to considerable
uncertainty.

BAND 470-890 MHZ

56. In this Fifth Notice of Inquiry, we
are proposing that Region 2 of the Inter-
national Table be modified along the fol-
lowing lines:

470-512 MHz BROADCASTING/MOBILE
512-608 MHz BROADCASTING

608-814 MHz RADIO ASTRONOMY .
614-806 MH» BROADCASTING

806-800 MHz Broadocasting/MOBILIE

57. This proposal, if adopted by the
1979 WARC, would bring the interna-
tional allocation table into line with our
current domestic table except in the band
806-890 MHz where it provides for inter-
national allocation for Mobile service
primary and broadcasting secondary and
a footnote for mobile-satellite service op-
eration. In addition, national rules con-
fine mobile operations in the bands 470~
6512 MHz and 806-890 MHz to the land
mobile services; and for Broadcast oper-
atlons, to TV translators on a secondary
basis in the 806-880 MHz band.

58. The above allocation proposal
would reduce the exclusive Broadcasting
allocations in Region 2 and would not
provide for all the exclusive Reglon 2
spectrum requested by the TV Service
Working Group. Neither would it pro-
vide for spectrum between 584 and 614
MH?z requested by the Aeronautical Serv-
ices worldwide, or spectrum between 582

? Private Land Mobile 102 to 174 MHz;
Aeronautical Mobile (R) 80 MHz; Maritime
Mobile 18 MHz; Radioastronomy 6 MHz: FM
Broadcast 24 MHz: B'Cast Sat. (Aural) 6
MHgz; Personal Radio services 10 MHz.
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and 806 MHz requested by the Maritime
Services worldwide. It is argued that co-
equal allocations would provide the flex-
ibility requested by the land mobile com-~
munity for a primary Broadcasting and
Mobile allocation in Region 2 in the band
between 512 and 806 MHz to meet poten-
tial need for between 102 and 174 MHz of
spectrum in this band.

59. The Commission is not convinced
that sufficient evidence has been intro-
duced to justify a position other than
that outlined in paragraph 56 for any of
the services indicated. Proposals for the
use of the band 470-890 MHz range all
the way from exclusive television broad-
casting to a total co-equal allocation of
broadcasting and mobile across the
band. The Commission finds that the
various service working group reports
and comments received do not ade-
quately justify in terms of documented
future growth, scientifically based studies
and usage data, the requests for exclusive
worldwide spectrum allocations for aero-
nautical and maritime services or the
shared Region 2 international allocation
requested by the land mobile community.
Absent such documentation we see no
compelling reasons, at this point, to pro-
vide for exclusive allocations or addi-
tional flexibility in the international
table between 470 and 890 MHz beyond
that described. Accordingly, we continue
to solicit comments and supporting data
to fully support retention of present al-
locations, as well as any changes in the
allocations as proposed in paragraph 56.
We also solicit further views regarding
alternatives which may exist to satisfy
requests for spectrum between 4%0 and
890 MHz.

conduct studies to aid in developing pol-
icies concerning frequency allocations in
the UHF television band (470-890 MHz) .
It is hoped that the interim results of its
studies will be available early enough to
assist the Commission in formulating a

Conference. One of the areas to be ex-
amined by the Task Force concerns the
requests of the non-television services
seeking the use of the 470-890 MHz spec-
trum. Time constraints of the WARC
have limited the major focus of the
group in this area to consideration of the
international services requests. These are
the Aeronautical and Muaritime Services
which seek, respectively, 30 and 18 MHg
of the spectrum domestically allocated to
the UHF television band. While much in-
formation has been developed on the
bresent VHF operations of the Maritime
Service and a lesser amount on the Aero-
nautical Service, additional 8pecific data
is needed for each service

emerge providing a
hew generation of higher quality pictures
and sound. It is questionable if such a
new generation can be expected to
eémerge within the spectrum currently al-
located to VHF, but may emerge in the
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UHF band. It is also anticipated that
lower power local origination television
striions may also develop in the UHF
frequ.zncies. Further, the future needs of
minorities and non-commercial opera-
tors may be heavily dependent on fre-
quency availability in the UHP band.
Additional comments, documenting as
far as possible, future broadcast type
needs in the UHF band are invited.

62. The Commission recognizes the
complexity of issues found at this band
both internationally and domestically,
issues which relate to technology, growth
of services, the need for flexibility, and
the efficient use of spectrum. Comments
are requested on these and other related
issues

63. [Reserved]
Aeronautical Mobile

84. The aeronautical community has
withdrawn its proposal for s navigation
requirement while stating the continu-
ing need for operational control com-
Mmunications between 584 ang 614 MHz.
A flexible allocation is desirable for avi~
ation services. Communications in the
Aeronautical Service occur between air-
craft of all nations and U.8. land sta-
tions as aircraft arrive and depart U.S.
airports; aircraft are subject (function-
ally and technically) to compulsory
equipment outfitting for safety resulting
from international treaties, and interna-
tional frequency planning is accepted
practice. Moreover, the lead time re-
quired to plan an aeronautical confer-
ence, which 13 convened to consider
planning for aviation only and does not
consider any other service, necessitates
that band limits for aeronautical oper-
ations be specified in advance. The aero-
nautical community believes that these
factors warrant specific allocation pro-
posals

65. Comments were solicited in the
Third Notice as to satisfying additiongl
aeronautical requirements of 8 MHg for
operational control. In the Thirq Notice,
no proposal was made to satisfy this re-
qQuirement between 136 and 150 MHz. In
this Fifth Notice we are again unable to

Ce & proposed solution. While at-
tempting to address the requirement, we
have looked at the ides of satisfying a
portion of the requirement in the mid-
range future by adding a footnote to the
band 136-138 MH3x which would provide
for gradual reduction of presently allo-
cated services. This footnote could read
along the following lines:

ADD 273C In the band 136-138 MHz
no new transmitters are authorized the
Bpace Research, Space Operation or Me-
terlogical-Satellite services after 1-1-82.
Operation by these services are on a
primary basis until 1-1-87 and on a per-
mitted non-interference basis
to the primary service until 1-1-80. Op-
eration by the above services is not per-
mitted after 1-1-90. In this
Aeronautical Mobile (R) Service is not
authorized operation in this band until
1-1-82. During the period 1-1-82 until
1-1-87, operation by the Aeronautical
Mobile (R) service will be on a8 second-
ary non-interference basis. After 1-1-87

‘satellites

the Aero Mob (R) Service is the primary
service.

66. In looking at the present space us-
ers between 136-138 MHz, we find that
there is a major capital investment of
berhaps over 5 Billion dollars in the U.S.,
and a furtier substantial investment on
& worldwide basis. In addition to present
satellite systems in this band, i.e., GOES,
ITOS, Timation Navigation, SOLRAD,
and others, planned future activities in-
dicate a continuing need for U.S. and
foreign satellite operations, It thus be-
comes apparent that the satisfaction of
aeronautical requirements in this band
is not possible. Comments on other soly-
tions to this problem are requested.

67. Notwithstanding the above, we
note that our rules provide for 25 kHz
channel spacing the band between 128.-
825 MHz and 132 MHz effectively
doubling available frequencies to 128 for
enroute (operational control) functions.
While we recognize the limitations on
the use of these frequencies due to inter-
national coordination, information is re-
quested on an implementation schedule

of aviation for operational control, (2)
the need for additional VHF spectrum,
€.8., 136 MHz-138 MHz and (3) the need
for spectrum, e.p., 584 MHz-g14
MHz. Comments gre solicited on this ap-
broach and these questio , and further,
how this requirement, can be satisfled,

67A. In support of the effort discussed
in paragraph 60, information is request-
ed in the following areas of present
spectrum usage for both network and
off-network stations in busy locations in
congested areas:

;. I;esk-hot;r occupancy

. AV -aour ococu, G

3. Waiting time ° PonY

4. Number of messages per day .
“g. Length and type of messages transmit-
Amateur/Amateur-Satellite

88. The Amateur community generally
supported proposals in our Notice with
the exception of the introduction of the
Mobile service in the band 220-235 MHz.
Amateurs also ‘request proviston for
Amateur-Satellite service in Region 2
for the band 902-928 MHz which in ac-
cordance with existing national policy is
used on a primary basis for Radioloca-
tion systems. We have made proposals
for a secondary allocation for Amateur
in this band. Due to national require-
ments, we have been unable to accom-
modate a proposal for Amateur-Satellite
&t 320-235 MHz. We have addressed the
220-225 MHz Mobile allocation else-
where.

69. In addition, the National Astron-
omy and Ionosphere Center (NAIC) re-
commended that we propose a shift in
the Amateur-Satellite allocation at 435-
438 MHz to the top of the band (447-450
MIHz). We believe that experience at 435~
438 MHz has demonstrated that amateur
have little or no potential for
interfering with other radio services
which share the same allocation and that
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relishle control of the emissions of an
amateur satellite can be accompiished,
further providing necessary protection to
other services. Moreover, present sharing
arrangements with Radiolocation has
proved to be satisfactory. To shift
Amateur-Satellite allocations to 447-450
MHz is likely to cause interference be-
tween Amateur stations since the band
442-450 MHz is available for amateur
repeater stations. Thus, we propose to
;naintain the Amateur-Satellite alloca-
ion.

Broadcasting

. 70. The television industry stated that
there has been no showing that it is nec-
essary to revise the international table of
allocations to accommodate either land
mobile demand for UHF channels or any
other nonbroadcast demand. Moreover,
Broadcasters stated that the full comple-
ment of frequencies allocated to Broad-
casting will be needed for local service,
and that no feasible alternatives exist.
Further, Broadcasters project that pub-
lic television stations will grow from 160
presently to more than 420 by the year
2000 and expect similar growth and
saturation for commercial UHF stations.

71. Thus, the television broadcasters
recommended maintaining the exclusive
international allocation to Broadcasting
between 470 and 830 MHz. Our Third
Notice in this proceeding proposed re-
allocation of the band 806 to 800 MHz to
the Mobile service in Region 2 to be con-
sistent with Commission decisions taken
in Docket No. 18262. However, broadcast-
ers proposed that access to that band for
UHPF television translator stations be re-
tained, which is presently provided for in
our rules.

72. FM Broadcasters requested that a
new FM service be proposed as originally
suggested between 782 and 806 MHz.
Such a service, as with other such pro-
posals, is properly addréssed in domestic
rule making, provided, however, that the
allocation for Broadcasting in Region 2
remains in the international table of
allocations.

Land Mobile (Common Carrier)

73. The common carrier land mobile
community supported our Third Notice
with respect to existing allocations but
noted that no provision was made for de-
cisions taken in Docket No. 18261. In
addition, our proposal for a Mabile al-
location between 896-902 MHz and 941-
947 MHz, which may bé used for a world-
wide air-ground public correspondence
service, was supported by the common
carier land mobile community and AT&T
because it has the necessary flexibility for
possible future domestic inquiry and al-
location. While the Aviation S8ervice
Working Group also supported the Mobile
; allocation, the Private Land Mobile Serv-
ice Working Group opposed consideration
of an air-ground service since reserve
frequencies potentially available to pri-
vate land mobile might be used. The
Auxiliary Broadcast Service Working
Group also objects to inclusion of an air-
ground service since Broadcasters seek
to restore use of the band 9§42-947 MHz
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for Aural STL and Inter-City Relay serv-

ices. We also note that sharing problems

may exist with the Radiolocation service.
74. In this Fifth Notice we are propos-

ing a secondary allocation for Radioloca-

tion in the 896-902 and 941-942 MHgz

bands. Radars, mostly mobile, now op-

erating in these bands and others, and

projected during the future will have the

following general parameters:

Power Peaks—1-3 Megawatts.

Pulse Repetition Rate—250-300 pps.

Duty Cycle—about 1%.

- Beam Width (Horizontal)—1-3 degrees.

The distribution of platforms carrying
these radars is relatively sparse on a
worldwide basis.

75. We are continuing our proposal for
8 Mobile allocation at this time to be

. consisbent with our goal of flexibility
and to provide for future planning in
accordance with long term needs and
priorities. However, comments are in-
vited from interested parties, particu-
larly the general aviation community,
with respect to the need for and scope of
the worldwide public air-ground service,
which might operate in the 896-902 and
941-947 MHz bands.

76. The Common Carrier Land Mobile
and Aviation Service Working Groups
have submitted substantial justification
for this public air/ground service. This
service is primarily intended to provide
s radiotelephone link between the air-
plane and the ground telephone system
to give passengers and crew a means of
communicating for purposes in addition
to'those associated with the safety, con-
trol or origin of flight of the aircraft.
This type of service is presently not per-
mitted on frequencies allocated to the
Aecronautical Mobile (R) Service. An ex-
isting system which operates in 4560460
MHzx is inadequate for anticipated future
expansion . and is primarily limited by
agreement with the scheduled airlines to
QGeneral and Business Aviation uses. Any
ajr-ground public telephone system
which would cater to airlines ag well as
general and business aviation should
have adequate frequencies to support
world-wide needs. An ultimate public
correspondence system should be able to
communicate with an aircraft in flight
anywhere and be able to connect it di-
rectly with the worldwide telephone net-
work at or near its geographic position.

In summary such a system may con-
sist of the following:

1. Provide public radiotelephone service to
commeraial aircraft and general aviation.

2. Provide a 0.98 probability of obtaining
a channel.

3. Have geographic distribution of ground
stations of between 77 and 154 miles.

4. Accommodate aircraft flylng between
2,000 and 60,000 feet.

5. Provide up to 800 radio channels spaced
between 356 and 40 kHz

7. Further, we note that if an air-
ground system is implemented at 896-902
and 941-947 MHz, it may in fact be too
close to the Aeronautical Radionaviga-
tion band at 960-1215 MHg, causing un-
acceptable interference aboard the air-
frame. Comments on this issue are re-
quested. .
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78. Finally, to what extent may the
band 584-614 requested by the Aviation
SWG {for operational control communi-
cations satisfy the needs for a public
air-ground system? As to the interna-
tional nature of the proposed air-ground
service, how could it be operated in con-
junction with, while being distinguished
from, the Aeronsautical Mobile (R) serv-
ice which provides for operational con-
trol and safety communications? Com-
ments on these issues are requested.

Land-Mobile (Private)

79. The private land mobile commu-
nity indicated that dramatic recent
growth has been experienced in stations
authorized, particularly in major urban-
ized areas, projected similar growth into
the future, and identified new uses for
communications beyond existing appli-
cations. It contends that growth would
have to be met by recently made 900
MHz allocations, the 802-928 MHz band,
the 952-960 MHz band, and some amount
of spectrum (between 102 and 174 MHz)
out of the remaining UHF-TV bands be-
tween 512 and 806 MHz. Therefore, the
private land mobile community recom-
mended & co-equal Mobile and Broad-
casting allocation between 470 and 806
MHz to provide flexibility in the interna-
tional table of allocations and to permit
flexibility to leave domestic UHF-TV al-
locations intact to the degree that is
necessary. Thus,. domestic decisions
would be made in accordance with our
own needs and priorities.

80. With respect to the band 802-928
MHz, Hazletine Corporation opposed in-
troduction of Amateur and Mobile serv-
ices on *the basis that such action could
discourage development of the band for
the primary Radiolocation service* A
proposal of flexibility in the interna-
tional table is the more important goal
and future domestic rule making will
address the specific services in accord-
ance with long-term needs and priorities,

if the proposal is adopted at the 1979

WARC. We further note that there are
also national Radiolocation require-
ments, on a continuing basis, in this
band on a primary basis.

81. The Private Land Mobile SWG
supported our proposal to identify
spectrum below 1 GHz to accommaodate
mobile satellite uses but opposed such
use in the band 806-890 MHz which is
the home for future terrestrial land
mobile systems. AT&T opposed the pro-
posal on the basis that no new unique
service is proposed which could not he
performed by Land, Aeronautical, or
Maritime Mobﬂe-sawmte services, for
which there are already frecuency al-
locations, and that fundamental shar-
ing problems when one or both sharing
services are mote have not been ad-
dressed. QGenecal Electric and the
Domestic Public Land Mobile SWG op-
posed the proposed footnote 3298 and

sIn this connection, national rules provide
for Automatic Vehicle Monitoring (AVM)
operations subject to not causing harmful
interference to government stations and ac-
cepting interference from ISM devices and
government stations authorized in the band.
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stated that space radiocommunications
in this band would limit spectrum use
efficlency by the inability to re-use
channels on a geographic basis to the
same extent as terrestrial systems;
thus, the objectives of Docket No. 18262
would not be realized. COMSAT Gen-
eral supported the footnote or specific
allocations. We are proposing to keep
the footnote at this time, to be consis-
tent with our goal of flexibility and to
provide for future planning. However,
comments are invited from interested
parties as to the nature of services
which could be provided (e.g., is it con-
fined to land mobile users or are small
fixed stations or other mobile users to
be served) ; why such services could not
be accommodated in specific service al-
locations elsewhere, and if the foctnote
should be proposed in another frequen-
cy band, what band? Further, what
practical coordination problems may
exist with terrestrial users and how may
these be minimized? Comments on these
issues are requested.

Maritime Mobile

82. In the Third Notice we indicated
that little hope existed to statisfy exist-
ing requirements on Appendix 18 fre-
quencies and that inadequate spectrum
is available for growth between 150 and
174 MHz. Comments received in re-
sponse to our Third Notice confirm that
long-term maritime requirements are
such that they could not be satisfied on
VHF frequencies even if all Appendix
18 frequencies were made avallable.
However, the maritime commuhnity still
requested deletion of those portions of
footnote 287 which permit administra-
tions to make assignments to other serv-
ices, in order to provide full use of Ap-
pendix 18 frequencies to meet immediate
maritime needs not presently satisfled
and to conform with internationally
agreed use. While co ts provided
by the American Association of Rail-
roads strongly opposed deletion of foot-
note 287 on the basis that such action
would have consequences endangering
the operations and safety of the entire
railroad industry, the Associated Public
Safety Communications Officers, Inc.
stated that if the Commission deter-
mines to end deletion of foot-
note 287 and if it is accepted by the
WARC, then displacement of public
safety licensees should be accomplished
over a period of at least seven years
from the effective date of the interna-
tional decision. Only 4 frequencies rep-
resentlng less than 6 percent of police
VP frequencies are affected, as com-
pared to 33 frequencies representing
one-third of railroad VHF frequencies,
and 13 frequencies representing one-
third of highway maintenance VHF fre-
quencies. In brief, siiice it appears that
long-term growth for maritime serv-
ices, particularly public correspondence
comrnunications, cannot be met by Ap-
pendix 18 frequencies, we question how
immediate needs of maritime can be
met except through domestic rule mak-
ing which is outside the scope of this
proceeding. It appears that future
growth particularly for maritime pub-
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lic correspondence will need to be satis-
fied at higher frequencies, i.e., above 400
MHz.

83. Although the maritime community
agrees that the goal of flexibility in the
international table is a desirable objec-
tive particularly for domestic services
where control of allocations between
domestic mobile services and broadcast-
ing may be expected to be settled after
WARC 79 through domestic rule mak-
ing, it contends that its allocations are
not necessarily controlled within the
U.8. and that it is basic and essential
that specific worldwide allocations be
provided to permit future planning.
Purthermore, specificity would preclude
a situation where the U.8. is at variance
with the rest of the world, a situation
which presently exists on the Appendix
18 frequencies. ~

83A. Also in support of the effort dis-
cussed in paragraph 60 information is
requested in the following areas: (1)
Public coast stations operated by non-
AT&T licensees are requested to furnish
data concerning the following areas of
their station’s opération: (a) Channel
occupancy during the busiest hour of an
average day. .

(b) Average message length (conver-
sation time).

(¢) Average set-up time (i.e., from the:

time the operator responds to a call, how
long does it take to place the call).

(d) Number of messages handled each
month for the years 19756 and 1976.

(2) .In certain areas the UHF Task
Force has noted that existing public cor-
respondence channels are heavily used.
In some areas it appears that assignment
of additional channels could be accom-
plished, but have not been requested.
What criteria are presently used to de-
cide whén and where to request assign-
ment of additional channels.

(3) 1.5 MHz has heen requested at
UHF for on-board communications.
These operations involve communica-
tions over short ranges for which higher
frequencies could be substituted; how-
ever, we recognize there may be difficyult
technical problems essociated with the
development of hand-carried equipment
above 1000 MHz. UHF is more useful for
longer range communication with mobile
units. Comments.on the use of frequen-
cies other than UHF to perform this
function are needed.

(4) 3 MHz is requested for aeronauti-
cal-maritime coordinated communica-
tions. Specific data justifying this re-
quest i sought as it represents twice the
VHF maritime spectrum currently allo-
cated in the U8S.

(5) Use of maritime fréquencies on

board recreational -craft is a national

rather than an international concern.
Many recreational boaters presently use
Citizens Band (CB) equipment rather

than VHF maritime equipment. Com--

ments are reqasted recommending al-
ternatives looking towards solution of
the recreational boaters communication
requirement with an allocation similar to
CB but with consideration given to the
distress function.

(6) Specific data should also be fur-
nished to justify the spectrum requests

for vessel traffic services (0.2 MHz),
ship-to-shore radiotelephony (0.75 Mhz)
and radiotelegraphy (0.6 MHz).

Mobile (Personal Radio)

84. In the Third Notice a Mobile allo-
cation was proposed in the bands 220-
225 MHz and 890-847 MH3, to provide
future flexibility for the introduction of
mobile operations. -

85. Comments by Amateurs and the
television industry opposed the Mobile
allocation at 220-225 MHz, anticipating

+personal radio use in the band, and thus,
intolerable interference to existing op-
erations. Amateurs and the TV indus-
try suggested that 900 MH2 should be
the future home for pe.sonal radio users.

86. We believe that it is premature at
this point to discuss spectrum to be al-
located to domestic mobile services since
such discussions prejudge the outcome
of the WARC-79 Conference and domes-
tic allocation proceedings likely to occur
after WARC-T79. Flexibility to plan for
future needs is the more important goal;-
thus, we are proposing to maintain the
mobile allocations in Region 2.

Radioastronomy, ISM, Fized:

87. We are unable to propose an allo-
cation for Radioastronomy use at 150-
163 MHz, or to propose a shift in the
Amateur Satellite allocation at 435-438
MHz to the 447-450 MHz band. Heavy
land mobile use of the 150-153 MHz will
continue to prevent any protection to
radioastroriomy at 150-158 MHgz. The
Amateur Satellite allocation is discussed
elsewhere.

88. With respect to the ISM allocation
at 915 MHz, the ISM Community sup-
ports the proposal to expand existing
ISM bands worldwide by introducing
footnote 340 into Regions 1 and 3.

89. The Private microwave community
opposed our proposal to introduce the
Mobile service into the band 952-960
MHz on the basis that microwave sta-
tions are expected to grow from 2600 at
present to 6700 by the year 2000. We
are proposing to maintain the co-equal
Fixed and Mobile allocation to be con-
sistent with our flexibility approach. If
such a proposal is accepted by the 1979
WARC, domestic rulemaking would be
required to determine which frequencies
would be available and for what service
or services.

SPECTRUM BETWEEN 1215 MHz anp 10.7
GHz '

THE USE OF ISM FREQUENCIES AND WIRELESS
TRANSMISSION OF POWER

80. Considerahle information has been
received concerning the expansion of in-
dustrial electronics. Several comments
have suggested that the ISM bands be
hannonicany related and that the exist-
ing 5800 MHz allocation be changed.
Study of this matter, however, suggests
that this could be unreasonably disrup-
tive of existing arrangements and our
pregent thinking is, therefore, to retaln
existing bands,

91. With regard to the wireless tra.ns
mission of power, this is seen as an en-
tirely different problem, not in any way
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related to ISM matters. One form of the
wireless transmission of power is the con-
cept of a Satellite Solar Power System
(S8P8), and a footnote has been pro-
posed looking toward the sccommoda~
tion of such a system. Several parties
have adversely commented on the pro-
posed footnoted frequency allocation to
the Solar Satellite Power System (SSPS)
use. In view of its technical complexity,
" possible impact on other services, and
significance of technological concepts,
the following information is provided.

92. The aperational SSPS has been pro-
posed to contain a space station in the
geostationary orbit where the solar en-
ergy will be converted'to dc using either
the photovoltaic effect of the silicon
solar cell or a heat engine generating
electricity. For an SSPS delivering about
5000 MW of dc power, two solar panels,
each one having a dimention of 5.2 km
by 4.33 km ¢ would be required. The max-
imum theoretical efficiency of silicon
solar cells is about 20 percent while the
eficiency practically cbtained is about 11
percent. The currently <.’pected lifetime,
which is inflienced by the environment,
is about 10 years. Solar radiation dam-
age causes & logarithmic decay of solar
cell effectiveness. Research on radiation-
resistant solar cells is in progress which
is predicted ‘. to result in a life-expect-
ancy of 30 years.

93. The dc generated at the space sta-
tion 1s fed to a microwave -generator
whose design is based on the principle
of either a cross-field amplifier (CFA)
device or a klystron. The output of each
individual tube could range from 2 to 5
kW. It has been projected that about 1
million or more tubes would be needed

. for each 8SPS, and the total radia-
tion contemplated is on the order of
5-10 gigawatts.

94. For a 1 km diameter -transmitting
phased array antenna having a gaussian
distribution in the beam, the diameter of
the recetving antenna would be about
7 km for interception of 80 percent of the
transmitted energy. Depending on the
design, the received microwave density
levels could vary from about 100
mW/cm® at the center to about 0.1
mW/cm® at a distance of 13 km from
the center of the received beam.* The
direction of the transmitted beam is pro-
posed to be acciirately controlled by a
pilot sfgnal transmitted from the center
of the receiving area. The optimum fre-
quency of operation is stated* to be
between 2 and 4 GHz, and fundamental
frequeéncies of 2450 and 5800 MHg have
been proposed for this service.

85. The receiving antenna would in-
tercept, collect and rectify the micro-
wave energy into dc which could be
transmitted as dc or as ac after suitable

4 Solar Satellite Power System Concepts,
Heariug before the Suboommittee on Space
Science and Applications and the Subcom-
mittee on Energy Research, Develapment and
Demonstration 'of the Committee on Science
and Technology. US. House of Representa-

. Congress Second Ses-
20, 1976, (No. 87).
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conversion. Distributed half-wave dipole
antennas and Schottky barrier diodes
are proposed to respectively receive and
rectify the microwave energy. The re-
ceiving antenna element spacing is pro-
posed to be 0.6 times the operating wave-
length requiring a total of 14 billion
elements.

96. As ninety percent of the SSPS en-
ergy will be confined to a beam of about
0.01 degree In diameter, an antenns
pointing accuracy of about a-tenth of the
beam width or 0.001degree could, then,
be required. We consider it premature to
speculate on the fe sibility of practically
achieving this order of antenna pointing
accuracy.

87. The peak noise power of CFA is
predicted to be 85 dB/MHz below the
fundamental. The noise power can be
reduced by introducing a filter between
each generator and the antenna with a
predicated ¢ 6 dB attenuation per octave
(of 50 MH2). per section.

98. The U.8. International Radio Con-
sultative Committee Study Group draft
paper 2/302 states that a 5 cavity Klys-
tron envisaged for use with the SSPS
would provide 120 db attenuation at a
distance of 50 MHz from the center fre-
quency, thereby providing a 26 db mar-
gin from a single SSPS above the ITU
power flux density (PFD) limit of
~154dBW/m?*/4kHz, although this is
still above the limit required for Radio
Astronomy Service.

99. The energy from the different CFA
tubes is additive at the operating fre-
quency and is focused in the main beam
of the phased array. However, we con-
sider it premature to speculate on the
performance of the phased array outside
the operating band and at the harmonic
frequencies. In addition to the modifica-
tion of the footnote 357A proposed by
ATETHit could be specified that the radi-
ation from the SSPS shall-meet all the
ITU PFD regulations outside the occu-
pled bandwidth of the SSPS, and that
the energy from the SSPS shall be at-
tenuated by specified amounts outside
the occupied bandwidth, and that the
occupied bandwidth shall be 5 MHz.

100. The projected cost of SSPS power
(5 gigawatt unit) at the bus bar, for an
operational life of about 30 years, is es-
timated ¢ to be 2.7 cents per kWh. For an
operational life of 10 years, the cost of
SSPS power could increase to 8.1 cents
per kWh, The projected costs of power
from “terrestrial solar plants (100-150
MWe) le~non-tracking flat plate, 2-D,
brayton, steam, chemical, central re-
ceiver and photovoltaic are estimated ¢ to
be 9.7, 8.6, 7.3, 5.5, 5.7, 4.6 and 8.6 cents
per kWh respectively. .

101. The optimistic launch data for an
operational SSPS is 1995 although there
are many technical uncertainties in the
program. o .

102. There are several areas of concern
as they relate to the possibility of inter-
ference or biological damage. For the
present footnote 357A has been modified
accordingly. R

103. These problem areas are itemized
below. (1) The possibility of interference
associated with out-of-band radiation.
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This consists of 3 principal components:
(a) Harmonics of the fundamental fre-
quency; (b) Noise spectrum associated
with each component of (a); (¢) Spuri-
ous signals.

(2) Scattering and other phenomena
in the ionosphere and upper atmosphere
which could possibly result in crossmod-
ulation with other carriers, or wide-
spread interference fields.

(3) Phase fluctuations on the received
signals and its harmonics due to cor-
responding fluctuations in the refractive
index. Such fluctuations could produce
an intrinsic noise spectrum due to the
associated phase modulation of the re-
ceived signal.

(4) Area coverage problems associated
with the severe pointing accuracy and
side lobe requirements of the main beam.
The U.S. International Radio Consulta-
tive Committee Study Group draft paper
2/302 indicates a sidelobe level of —25
dB (referred to the peak radiation)
which represents a fundamental radia-
tion density of about 0.3 mW/cm® at a
distance of Tkm from the center of the
recelving antenna. We are not certain
as to the practically achievable sidelobe
level from a 1 kin diameter phased array.

(5) Physical effects in the upper at-
mosphere which may be associated with
such high flux densities and are ordi-
narily of no consequence but which may
result in hitherto unsuspected sources of
interference.

(6) Biological and ecological hazards
due to the radiation levels contemplated
both on the earth’s surface and through-
out the world’s atmospheré, particularly
relating to aircraft in flight.

104. We are soliciting detailed and ex-
plicit comments on each of the problem
areas outlined above, so that appropri-
ate allocations and guard bands can be
structured. :

Radio Astronomy

106. Two bands connected with radio
astronomy remain as serious problem
areas, The first of these is the band 1370~
1400 MHz. The RA service views this
band as one of its highest priorities since
observations of the hydrogen line are re-
lated to critical studies of the universe.
At present, RA use of this band is cov-
ered only by footnote 349A, and its im-
portance is felt by RA to justify exclusive
use of the band. At present this band is
allocated in Region 2 to the Radioloca-
tion Bervice, and is utilized to satisfy na-
tional requirements. At present, the
request of the RA service is being inten-
sively studied, however, a resolution has
not been forthcoming at the time of
writing. C

106. The second problem area is in the
2670-2600 MHz band. The proposed ex-
clusion of the Broadcasting Satellite
Service from this band as suggested in
the 3rd NOI was met with very strong
opposition. The Broadcasting Satellite
Bervice has severe demands for growth
and urgently needs this spectrum. The
RA group on the other hand.indicates
that & CCIR limit for interference in this
band has already been developed and
should serve as a guide for sharing. How-
ever, this limit wouid certainly preclude
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satellite service operating in real time
since the limit is established by virtue of
the integration time permissible with RA
observations.

107. The RA service has pointed out
that a 1 percent bandwidth is required
for observation in the 3 GHz region,-the
2670-2690 slot being the most promising
choice. We have looked at other options
in this region. However, the interference
level to be expected from existing serv-
ices would be too great, or the restric-
tions on these services necessary to ob-
tain the required protection would be
too great. We are therefore unable to re-
solve. this dilemna without further sug-
gestions from the parties concerned.
These should resolve the following: (1)
Is it possible for the Broadcasting Satel-
lite Service to meet the required RA in-
terference criteria or relinquish spec-
trum in areas where astronomers are
meking continuum observations. Alter-
natively, are there any ' possibilities
whereby effective sharing criteria (timé
technology area, etc.), regardless of de-
terminants, can be developed; (2) The
band 3325-3355 MHz, where discrete ob-
servations are currently being made ap-
pears to be the next most obvious choice.
The allocation of this portion of the
spectrum to Radioastronomy was sug-
gested by the PSSC in lieu of the present
allocation at 2690-2700 MHz.

Continuum measurements require de-
termination of interference and sharing
criteria. What measures can be proposed
by the services occupying this band so
that effective use by the RA service can
be obtained. We seek the ideas of all par-
tles concerned, to solve this sharing
problem. (3) Are there other alternatives
which might be addressed which would
permit the RA service to obtain a 1 per-
cent continuum band for its observa-
tions, and share this effectively with
other services.

108. Until this problem is resolved, we
are proposing to maintain both the
Broadcasting Satellite and Radio Astron-
omy Services in the band 2670-2690

Fized-Satellite Service

109, Since the 3rd NOI, considerable
effort has gone into attempting to pro-
vide additional spectrum space for this
service. Problems still remain formi-
dable, and efforts continue to obtain
bandwidths in spectrum also required for
other national needs. Whatever decisions
are finally made, it i3 evident that highly
coordinated sharing criteria will pertain.
The options still remain as outlined in
the 3rd NOI.

110. We recognize that highly coordi-
nated sharing criteria will need to be
developed if the Fixed-Satellite Service
is to successfully share the 3400-3700
Mz, 4400-4700 MHz, and 5725-5025
MHz bands with other services which
are required to ‘satisfy other national
needs. In response to the Third Notice
of Inquiry, several parties requested fur-
ther details with respect to the proposed
addition of Aeronautical Radionaviga-
tion in the band 3500-3700 MHz. This
band is intended for use, inter alla. by
ground based airport surveillance radars
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and this addition would provide inter-
national recognition and ptotection of a
service which has already been allocated
domestically. There are probably similar
questions regarding sharing in the other
bands referenced . above. Recognizing
that any sort of meaningful evaluation
of this problem would be impossible with-
out a better understanding of the pro-
posed uses for these bands, we have been
provided with an independent analysis
of the problems of sharing these bands
between the Fixed-Satellite Service and
the other services having requirements
therein, This analysis i8 attached to this
Notice of Inquiry ag Appendix 5 and
highlights the complexity and difficul-
ties of sharing in these bands. (Appen-
dix 5 supplied by the Executive Branch.)

111. The principal difficulty with the
6425-6925 MHz band occurs at the two
ends; above 6875 MHz the band is used
by the Auxiliary Broadcast (mobile)
service; while from 6425-6575 MHg, it is
used in a similar fashion by other mobile
services. Sharing in these portions of the
band, if actually possible, can only be
accomplished under -carefully defined
conditions, and at this juncture there is
not agreement on what these conditions
should be. We therefore seek advice as to
the definition of specific criteria for su
sharing. The alternative would be, of
course, to relinquish the top 50 MHz and
the bottom 150 MHz of this spectrum.

112. The proposed companion band
(down link) of 4400-4900 is a currently
heavily used band, and again, sharing
if feasible at all, would require special
criteria. The more basic question then is
this—if it is not possible to use the 4400~
4900 band, what should be paired with
the proposed 6425-6925 band? Alterna-
tively, would it be preferable to dispense
with this proposal, and aim rather to-
ward expansion near the existinge4 and
8 GHz bands? The use of these bands has
demonstrated the feasibility of sharing
in already heavily congested portions of
the spectrum. The fact that this has
proven successful would seem to suggest
that a combination of ingenuity and in-
ventiveness might be used to develop
criteria for those other portions of the
spectrum under discussion here. In mak-
ing such comments it is recognized that
the nature of the services which have
successfully shared these bands (existing
at 4 and 6 GHz) lends them to such
sharing. Much greater problems exist in
other bands proposed due to different
kinds of services already in occupancy,
and in the case of mobile, there can be
no-doubt that sharing problems may be
almost insurmountable. Nevertheless, we
would urge both the present users of the
various bands suggested, and also the
Fixed-Satellite service, to view the total
situation in terms of solutions rather
than problems, The logical extensions of
the 4 and 8 GHz bands would be in the
3.4-3.7 GHz, and 5.625-6.925. GHz bands
a8 originally suggested in the Third NOI.
At this juncture, the maximum band-
widths (in each of these bands) that ap-
pear feasible to share with existing serv-
ices is quite limited. As yet it is not clear
whether any part of the 4449 GHz
spectrum ‘could readily be shared. The

questions are two fold: (1) are such
small bandwidths of value, considering
that difficult sharing criteria would cer-
tainly be necessary;-and (2) can special
criteria be established which could, as a
practical matter, permit sharing more of
the spectrum? The.problems therefore
resolve to the following:

(1) What are the real needs of the
service in terms of continuous and con-
tiguous bands? ' .

(2) Is it possible, given conditions of
use, geographical location, power, prob-
‘ability of service, power modulation,
and/or any other criteria, that sharing
criteria can be developed where they do
not presently exist? We submit this is
the gritical question before all users. The
many comments and reports in connec-
tion with this matter reflect the desper-
ate need of all services. It is evident that
partnerships previously considered im-
possible are going to have to evolve in
order to bring any degree of satisfaction
to all those, who need and demand

spectrum.

(3) What are the band options, in
terms of preference, that the Fixed-
Satellite service should address most
vigorously, so that criteria can be de-
veloped in terms of priority?

113. In view of the foregoing com-
ments, we have tentatively suggested the
following: (1) The band 6425-6925 MHz
be used for the up link, (as in the 8rd
NOI) recognizing the need. to develop
explicit sharing criteria with the mobile

. services. .

(2) The down link be split into two
bands (a) 3400-3700 MHz and (b) 5725~
5925 MHZz recognizing the need to develop
appropriate sharing criteria with exist-
ing services in these bands. '

114. We solicit comments with respect
to these choices, taking into account the
foregoing statements. The problems in-
herent in these choices are formidable
and are at present unresolved and we
therefore seek information which will
aid us in providing the Fixed-Satellite
service with needed spectrum. It should
be further pointed out that the Broad-
casting-Satellite service has requested
use of the 3400-3700 MHz band also, and

.this of course further exacerbates the
«sharing problem. This request for access
to the 3400-3700 MHz band by the
Broadcasting-Satellite Service was not
known to-the authors of the sharing
ahalysis performed in Appendix 5 prior
to its completion, and therefore no anal-
ysis is avallable with respect to the
Broadeasting-Satellite Service. It can be
assumed, however, that due to the special
characteristics of the Broadcasting-
Satellite Service, the sharing problems
foreseen will be even more severe than
for th:g"lxed-_sabemte Service. We solicit
comments as to how the Broadcasting-
Satellite Service also might be accom-
modated in some useful fashion.
Broadcasting-Satellite Service N

115. The Broadcasting-Satellite Serv-
ice Working Group has asked for the
rentention of the 2500-2690 MHz band,
as well as expansion into certain other
baznds. The 2670-2690 MHz portion of the
cbove band was proposed, in the Third
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Notice of Inquiry, for reallocation to the
Radlo Astronomy Service. However, in
view of the strong opposition demon-
strated by certain parties to this pro-
ceeding, as well as alternative proposals
put forth, this question is still very
much open for discussion. Until this
problem is resolved, we are proposing
to maintain both the Broadcasting-Sa-
tellite and Radio Astronomy Services in
the band 2670-2600 MHz. Reference
should be made to the section on Radio
Astronomy for a more detailed discus-
sion on this item.

116. The band 2300-2500 MHz hss
been suggested as an additional alloca-
tion to the Broadcasting-Satellite serv-
ice. The proposed table does not reflect
this service, but the problem must be
addressed before the allocations can' be
finalized. Existing services have indicated
serious opposition to this proposal. At-
tentioh should also be drawn to the fact
that this band is also allocated for ISM
use and we have proposed a footnote
which would provide for the wirele-s
transmission of power from space ai
2450 MHz. However, the fact that the
Broadcasting-Satellite Service is
shown in any part of this band in the
current table i8 not intended to mean
that consideration of its sharing in the
band has been eliminated.

117. There has also been a request for
Broadcasting-Satellite Service access to
the 3400-3700 MHz band. Use of this
band for satellite service has been dis-
cussed under the Fixed-Satellite Service,
which is presently allocated internation..
ally in this band. Conditions for the
shared use by both the Broadcasting-
Satellite and Fixed-Satellite Services,
along wtih existing services, present
serious problems and comments are
solicited in this respect.

Aeronautical Mobile Satellite Service

118. In response to the Commission’s
request for comments on the general
philosophy proposed by the Aviation
SWG that space applications are
extensions of the aeronautical terrestrial
services, and thus should not be accorded
separate status, COMSAT General states
that the philosophy was rejected at the
1971 WARC ard has not been advanced
by other SWG's in preparing for the
1979 WARC. While we belleve that the
aviation philosophy may be useful in ex-
isting exclusive aeronautical terrestrial
allocations, there are no compelling rea-
sons to eliminate the specific allocations
to Aeronautical Satellite Services in the
bands 1542.5-15658.5 MHz and 1644-1660

119, With respect to these allocations,
the aviation community has requested
maintaining them for aeronautical mo-
bile-satellite (R) use. We note that no
specific justification has been advanced
of maintain 30 MHz for the exclusive use
of the Aeronautical Mobile Satellite
Service. There is a lack of U.S. air carrier
interest in the experiment, hence, com-
ments are requested as to whether or
not the aviation requirements for 15 MHz
in each direction, which were presented

by the U.S. at the 1971 8pace WARC, are
still valid.
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120. On the other hand, there is al-
located a total of 15 MHz for the exclu-
sive use of the Maritime Mobile Satel-
lite Service and we have received ex-
tensive requirements of need for approx-
imately 25 MHz beyond existing alloca-
tions. The Maritime SWG states that the
operation of MARISAT has opened up
new applications stemming from marine
seismic and drilling communications re-
qQuirements; that the potential airplane
market is consi( 2rably less than the
ship market for an international satellite
system; that a convention and operating
agreement on the INMARSAT Organiza-
tion have been opened for signature and
will likely provide a single international
-system during the next several years to
serve ships and structures operating in
the marine environment; and that if
additional allocations are not provided,
it is likely that service to some users
may not be able to be offered. All of these
these factors imply more vigorous inter-
est for the maritime satellite service and
the need for a reallocation of the bands
between 1535 and 1660 MHz to more ac-
curately reflect the needs of the two
services. In this connection, COMSAT
General states that a portion of the

1558.5-1636.5 MHz band can be allocated

to the Maritime Satellite Service since
requirements of the new .Aeronautical
Radionavigation Satellite Service be-
tween 1595 and 1636.5 MHz can be satis-
fied in existing Aeronautical Mobile
Satellite (R) Service frequency alloca-
tions intended to encompass domestic
and international air traffic control as
well as operational control. The Maritime
SWG suggests expanding the 1 MHz
shared Aeronautical/Maritime Mobile
Satellite bands at 1542,5-1543.6 MHz and
1644-1645 MHz by 6 MHz each into the
Aeronautical Mobile Satellite bands,
thereby providing flexibility needed for
development of either service or for a
cooperative venture. Comments are re-
quested as to which portions of the bands
1535 to 1660 MHz if any, should be re-
allocated for Maritime Satellite Service
use or shared with Aeronautical Satellite
Bervices. We address separately the fre-
quency bands between earth stations at
fixed points and satellites.

121. In considering the shared use of
these allocations between the aviation
and maritime communities, merit was
seen in the possible shared use of these
bands for coordinated distress and safe-
ty operations. Consequently, we propose
the addition of a new footnote 352I,
which reads, “In the frequency bands
1542.6-1543.5 MHz and 1644-1645 MHz
distress and safety operations of the
Maritime-Mobile Satellite and the Aero-
nautical-Mobile Satellite Services shall
be given priority”.

Maritime Services

122. While spectrum within the exist-
ing 500 MHz of allocations in the Fixed
Batellite Service (e.g., at 6/4 GHz and
15/11 GHz) will continue to be needed
to meet estimated requirements for mar-
itime communications between satellite
and land, it appears that projected non-
Maritime growth is expected to exceed
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these allocations. Whether or not this
occurs, existing spectrum and any addi-
tional allocations provided for the Fixed
Satellite Service must include uplink

‘and downlink provisions for maritime

users (i.e., about 16 MHz uplink and 24
MHz downlink).

123. As the use of the maritime satel-
lite service grows, it will become in-
creasingly desirable to provide shore and
satellite frequencies which do not have
to be coordinated with the fixed satel-
lite services. One way to accomplish this
would be through the use of a footnote
to existing allocations. One precedent
for this was set by aeronautical interests
with the addition of footnote 383B to the
5000 MH?z to 52560 MHz band. However, it
is noted that the bands 2900-8100 MHz
and 5460-5600 MHz are extensively used
by high power fixed and mobile radars
for Radionavigation and Radiolocation
functions. Furthermore, specifics con-
cerning the use of frequencies within
these bands by radar systems is not read-
ily available due to established practice
of granting band assignments. There-
fore, considering the electromagnetic
environment. the usefulness of the pro-
posed footnote 367C is questionable un-
less the establishment of international
regulatory changes concerning modifi-
cation of existing radar systems and as-
signment processes are proposed and ac-
cepted. It may be preferable to find a
more suitable band for the Fixed Satel-
lite Service than to proceed with this
aporoach. A footnote 367C for the re-
quired Maritime bands has been added
and comments are requested. As an al-
ternative, should the footnote be pro-
posed for the band 5000 to 5250 MHz to
provide for the maritime frequencies?*
Such proposal might provide flexibility
needed for development of either mobile-
::gnte service or for a cooperative ven-

124. We have proposed use of the band
1710-1720 MHz from space stations to
ship earth stations. However, comments
indicate that communications needs will
be greater in the ship to shore direction.
Thus, we propose an additional alloca-
tion of the band 1970-1890 MHz for
Maritime Mobile Satellite Service use.

125. The remainder of Maritime Mo-
bile Satellite Service projected spectrum
needs has not yet been satisfied. How-
ever, our Notice addresses this question
under Aeronautical Satellite Service.

126. Provisions are proposed to be
made for radar beacons and ship board
transponders in the bands 2900-2020
MHz and 9300-9320 MHz and for Ship-
board radars in the bands 2920-3100 MHz
and 8320-9500 MHz, which were not ad-
dressed in the Commission’s Third No-
tice. With respect to the provisions for
the bands 9300-9320 MHz and 93208500
MHz comments are solicited concerning
an appropriate mechanism to be used
to accommodate maritime radar beacons
and interrogator-transponders. For ex-
ample, should the band be split into two
portions, i.e., 9300-9320 MHz and 9320
9500 MHz? The band 9300-9320 MHz
would be labelled, under Radionaviga-
tion, with “(Radar Beacons) (Shiphoard
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Transponders)”. The band 9320-9500
MHz x\:;:)uld be labelled, uncer Radio-
navigation, with “(S8hipboard radars)”.
One alternative would be to accommo-
date the above operations through the
use of footnotes. A second alternative
could be to place the 20 MHz allocation
referenced above for “(Radar Beacons)
(Shiphoard Transponders)” at the up-
per end of the band, ie., at 9480-9500
MHz, with the 9300-9480 MHz portion
containing the “(Shipboard radars)”
designation. A third alternative would be
to accommodate the requirements for
shipboard transponders by footnote' in
the band 9480-9500 MHz which 18 rela-
tively unused and to provide for fixed
frequency RACONS in the §300-9320
MHz band. This last alternative would
eliminate the possibility of co-channel
interference between very low powered
RACONS and relatively high powered
shipboard transponders. Noting that
used to mark navigational

of life and property, and significan

vironmental damage. Separate alloca-
tion provisions for shipboard radars in
the bands 2920-3100 MHz and 9320-
ssoounzmaynotberequlreda.sthese
bands already. allocated to the Radio-
navigation Service 'on a primary basis.
tmikﬁddltxonally, it is important to note

V7. G ents are requested

. Comm are concern-
ing how to satisfy the recognized re-
quirement for radar beacons and ship-
board transponders in this frequency
range.

128, We have received 8 request for

the es t of & new international
04c for the band 10.55-
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ship movement. In addition, it provides
for maritime communication systems
needed to enhance the protection of life,
property and the environment, eg., fu-
ture collision avoidance systems, tug-tow
telemetry/telecommand systems and
ship-shore interface communications for
handling dangerous Cargos.

Amateur Service

129. In the 1215-1240 MAz band, the
needs of the Radio Navigation Satellite
Service, inview of its safety of life fea-
ture has been

deletion. With respect to the 10-10.5 GHz
band, comments in response to the Third
Notice of Inquiry expressed a desire to

ed
request and have concluded that due to
the extensive use and particular types of
radars in this band, sharing with the
Amateur-Satellite Service is impractical,
130. In the 2300-2400 MH3z band, the
Third Notice of Inquiry p. allo-

roposed
cating 10 MHgz (2310-2320 MHz) for
ervi

the spectrum, 2390-2400 MHz,

should better serve amateur needs and

should also be compatible with the other

;ervéces making use of this part of the
and.

Additional Requirements

131. 8everal bands have not been ad-
dressed specifica) ,» but do require con-
sideration. Thev are:

(1) 2025-211. MHz: This band is cur-
rently used to meet mobile requirements,
and is also used under footnotes 356AB
and 356ABA for space applications. The
proposal here is to upgrade these foot-
notes to a primary status in the Table.
These footnotes allow operation by the
Exploration
Satellite Services, in the Earth-to-Space
direction, Space-to-Space links are also
contemplated in the .Space Research
Service. Space-to-Space transmissions
are required ty the international Radio
Regulations to adhere to a power flux
density imit for any transmission reach-
Ing the Earth's surface of between -144
and -15¢ dBW/m*® per 4 kHz of band-
width, depending upon the angle of ar-
rival. No significant sharing problems are
anticipated.

(3) 2110-2120 MHz: This band is also
currently used to meet mobile require-
ments, and footnote 356ABA allows op-
eration of the Space
It is proposed to give the Space Research
Service (Earth-to-Space) Deep Space
only) a primary allocation in this band,
No sharing problems with the terrestrial
services are anticipated.

(3) Requirement of the Aviation serv-
ices at 2300 MHz: The Aerospace Radio
Flight Test Radio Coordinating Counci]
(APTRCC) and the Aviation Services
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-strated that with the

Working Group have pointed out that
the frequency spectrum from 2310-2450
MHz could not be used completely inas-
much as footnote 3574 designates 2450
MHz +50 MHz for the wireless transmis-

(This has since been
MHz +10 MHz) They
that the spectrum from
be designated for aero-
nautical telemetry with Radiolocation,

2450 MHz. We have in large part satisfied
this requirement. wWe have p the
upgrading of the Mobile allocation in the
2310-2390 MHz band and proposed foot-
note 349C to provide that the primary use
of the mobile service in this band is to
aeronautical mobile for telemetering pur-
boses. It should be noted that we have
retained the Radiolocation Service as a
primary service, Experience has demon-
intensive schedul-

SPECTRUM ABOVE 10.7 GHZ

Aeronautical Mobile/ Aeronautical Mo.-
bile-Satellite

that the Aeronsutics!
Service i3 a safety service preciuding
sharing of common bands, (2} that there
i8 a dissimilarity of disciplines between
the Aeronautical ang Maritime Serv-
ices and (3) that the “provision of shared
bands may well lead to. the development
of incompatible systep:s for aeronautical
and maritime * * ¢ Ipn the Frequency
Allocations Table, RTCA separated the
Aeronautical and the Maritime services. -
supported the submission of
RTCA. However, RTCM supported the
shared allocations.. .

133. There are various uncertainties in
these frequency bands. The Aeronautical
Mobile-Satellite experi-
mental program is under development
while the MARISAT has recently started

ment in the frequency bands above 40
GHz will take place in the foreseeable
future. The requirements of the Aero-
nautical and the Maritime services are
not known, making a logical apportion-
ment of frequency bands between the two
services difficult. It also appears that no
irreparable harm will be.done in retain-
ing the shared allocations st the present
time. Because of the Commission’s par-
ticipation in the RTCA and the RTCM it
is unlikely as stated in the comments of
ARINC, that “* * ¢ the development of
incompatible systems for aeronautical
and maritime * * *” services would take
place. The bandwidth of each of the
shared allocations is more than the com-
bined identifiable needs of the Maritime
and the Aeronautical Services. We believe
that the fear of any incompatibility and



the thesis put forth by ARINC that each
service “* * * would require the full
shared allocation * * *” are, at present,
unfounded. Considering all the factors,
we are retaining the shared aliocations to
the Aeronautical and the Maritime Mo-
.bile Services above 40 GHz, except for
the 190-200 GHz band as mentioned in
the Third Notice of Inquiry.

134, ARINC, ATA and RTCA recom-
mended that the Aeromautical Mobile-
Satellite service should be deleted and a
footnote should provide for the use of
space techniques in the Aeronautical Mo-
bile service because & geparate Aeronau-
tical Mobile-Satellite service (1) “* * *
is unwiedly (sic) from the frequency
management and operational view
points”, and (2) impoees constraints re-
garding the need to develop separate co~
ordination and registration procedures
as distinct from the terrestrial service.
AOPA supported the position of RTCA.
COMBSAT General opposed the proposal.

135. At present, there are many uncer-
tainties surrounding the 1.5/1.6 GHz
bands proposed for the AEROSAT ex-
perimental program. We are not aware
of any terrestrial use of these frequency
bands other than altimeters. Above 40
GHz, the frequencies are being allocated
co-equally with the terrestrial and the
satellite services providing flexibility of
the use, if needed, of the same frequency
for the terrestrial and space services.
However, co-ordination with Maritime
services would be required because the
frequency bands are shared. Considering
all the factors, we are proposing to retain
the satellite services.

136. At the request of the proponents
of the Aeronautical Mobile and the Aero-
nautical Mobile-Satellite services, the
Route designator (R) was applied to the
frequencies above 40 GHz allocated to
them. In paragraph 113 of the Third
Notice of Inquiry, the Commission spe-
cifically requested technical justification
for the necessity of the Route or “R”
designator. In the absence of any such
juiué‘c!atlon, the “R” designator is being
deleted.

Industrial, Scientific and Medical

137. Litton and Raytheon supported
the proposals of the International Micro-
wave Power Institute for ISM alloca-
tions which was provided through appro-
priate footnote; however, AT&T has
opposed the proposal of footnote 410E, to
permit the use of industrial, sclentific
and medical (ISM) radiators on 55
GHz+250 MHz because “* * * it would
divide the breadth of contiguous band-
width which makes the 54.25-58.2 GHz
particularly attractive to common car-
riers.”

This frequency band is attractive be-
cause, according to AT&T, it lies 'at the
lower end of the 40-300 GHz range but
is high enough to offer practically all the
advantages of compactness of equipment,
and because the technology developed
now and in future for use of the band
59-64 GHz could be usable on it. AT&T
suggested the use of a frequency near
maximum oxygen resonance such as 0.2
GHz. The 25th harmonic of 2450 MHz,~
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the frequency proposed to be used for
Solar Satellite Power System (88SP8), is
61.25 GHz. We are proposing to reallocate
the ISM emission from 65 GHz to 61.25
GHz+250 MHz.

Amateur/Amateur Satellite

138. The Amateurs generally supported
the proposed allocations; however, a
number of respondents urged us to make
the 48-50 GHz band available to the
Amateur and Am teur Satellite services.
This band has been allocated to “safety
of life” services, due to a re-alignment of

the Table of Allocations to accommodate -

additional spectrum required for the
Fixed-Satellite and Mobile-Satellite
Services. For this reason, we are propos-
ing to allocate the 49.8-50 GHz band to
the amateur services.

Broadcasting .

139. The Television Broadcasting
Service Working Group refjterated its
beliet “* * * that the Broadcasting al-
location should be retained * * ** in the
11.7-12.2 GHz band. We discussed this
topic and rejected this proposal in para-
graph 117 of the Third Notice of In-
quiry in this docket. Since no new argu-
ments have been put forth, our proposal
remains unchanged.

Intersatellite

140. At the request of COMSAT, which
was supported by AT&T, we are propos-
ing to allocate the 21.4-21.7 GHz band
in addition to the 22.7-23 GHgz band to
the Inter-Satellite service for providing
simultaneous communications link in
both directions. In paragraph 129 of the
Third Notice of Inquiry, we invited in-
formation as to how these Inter-Satellite
bands would be used in conjunction with
foreseeable systems and discussion as to
the reason for these two specific fre-
quency bands. If no such justification is
received, then we may be pressed to make
these frequencies available to other serv-
ices, with the subsequent deletion of the
Intersatellite service from the Table.

Broadcasting-Satellite

141. The City College of the City Uni-
versity of New York (CUNY), JCET and
CPB have requested that the 12.2-12.5
GHz band be allocated. to the Broadcast-
ing Satellite service in Region 2.

142. We have not made any assump-
tion “* * ¢ of equal channel distribu-
tion among all Region 2 countries * * *»
as attributed to us by CUNY. If all com-
munity reception channels are assumed,
as suggested by JCET and CUNY, then
3528 channels are projected from the
Joint Industry Government Committee
(JI/GC) QGroup B report for a 756%
Broadcasting-Satellite case satisfying
2450 TV. channels “market estimate”
submitted by the Broadcasting-Satellite
service working group. Even for a 50%
Broadcasting-Satellite case, 2358 com-
munity reception channels are projected
by the JI/GC report. The Broadcasting-
Satellite working group originally postu-
lated a 25% Broadcasting-Satellite case
providing 1188 community reception
channels and 131 Fixed-Satellites. We
believe that this apportionment of the
orbital arc between the two services is

27767

unrealistic because that number of satel-
lites would provide an inordinately large
number of channels, far in excess of fore-
seeable requirements in the 11.7-12.2
GHz band, for the Fixed-Satellite serv-
ice. We used a cross-polarization system
because that is more eficient and because
its use was recommended by the JI/GC
Group B.

143. No economic analysis has so far
been submitted to us regarding the out-
lay and its sources for realizing the
“market estimates” submitted. Because
of the uncertainties associated with the
forecasting of channels for social serv-
ices, we are tentatively allocating the
12.2-12.5 GHz band to the Broadcasting-
Satellite service provided the proponents
of it submit reasonable criteria for shar-
ing it with the PFixed and the Broad-
casting Services.

144. Attention is also drawn to the pro-
posal submitted for coinment in the next
section of this Notice (Fixed-Satellite).
This allocation proposal shows the
Broadcasting-Satellite Service as the
only space service allocated in the 11.7-
12.2 GHz band in Region 2. Several par-
tles commented that the capacity esti-
mates upon which additional spectrum
was being requested for the Broadcast-
ing-Satellite Service were based on a
25% use of the orbit by Broadcasting-
Satellites as opposed to a 75% use by
Fixed-Satellites. We do not necessarily
agree with this analysis of the percent-
age of the orbit which would be con-
sumed by each of these space services:
however, comments are invited in two
areas; 1) the feasibility and/or desira-
bility of the allocation listed in the fol-
lowing section on Fixed-Satellites and
2) based on the various requirement estj-
mates submitted, how much “exclusive”
(only space service) spectrum in this
range of the frequency spectrum is neces-
sary to meet those requirements.

Fired-Satellite

145. AT&T has objected to the pro-
posed allocation of the 10.7-10.95 and
11.7-11.46 GHz bandsto the PFixed-Satel-
lite service. COMSAT General, COMSAT
and RCA American Communications
(RCA Americom) supported the pro-
posal. COMSAT and RCA Americom
stated that a contiguous frequency band
entails economy. RCA Americom advo-
cated the allocation of the 10.7-11.7 GHz
band for domestic satellite system use
also. (That portion of this band cur-
rently allocated to FX/SAT is limited to
international systems by a domestic
footnote. No such restriction exists in the
international Table.)

146. Considering all the factors, we
envision that the 10.7-11.7 GHz band
will be confined to international use by
the Fixed-Satellite Service with about
half-a-dozen high density large diameter
antenna earth stations located at places
(such as Btam, Andover) away from the
heavily populated areas of the United
States. We wculd propose -that these
limitations be included in any future
rulemaking proceeding. We believe that
this allocation would provide flexibility
to meet our future needs.
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147. In the frequency bands 11.7-12.75,
COMSAT, COMSAT General and Satel-
lite Business System (SBS) raised sev-
eral issues and submitted their proposals.
COMSAT stated, and COMSAT General
and SBS implied, that frequency division
is more efficient that orbit division; this
is contrary to technical recommenda-
tions® and the United States position
represented in the just concluded 1977
World Broadcasting-Satellite Adminis-
trative Radio Conference (1977 WARC) .
The three parties recommended that
10.7-11.2 GHz bands should be allocated,
in all Regions, to accommodate the
earth-to-space requirements of the
Broadcasting-Satellite service,

148. However, COMSAT and COMSAT
Genera! had already proposed the allo-
catica of this 500 MHz band to accom-
modate the space-to-earth requirements
of the Fixed-Satellite service. AT&T, in
its reply comments has stated that “Bi-
directional satellite operation is fraught

efficient use of orbit-spectrum. ‘The space
station of a Pixed-Satellite could use an
ea.rﬂzcovmzebeam.wmtwouldtlmeo-

-Batellite
10.7—1% band.
have not specifically identifi
the presumption of the 14.0-14.5 GHz
band, the frequency band of the earti:-
to-space ons of the additiona)

uency of the B;
m&telnteservlcemnecionw

for the Pixed-
11.7-!2.2“033
uncertainties of
Reglon 2 conference,
the fonl;m:d?:g"fnf%‘ia'ésnﬁ:!“l

o 2
along the lines suggested by

Satellite service tn
band and in view of
the forth

we would like to

dizsadvantages of
allocations,
JCET.

——
*RAND Report—1463, May 1974; Santa
Maonios, California.
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11.7-122 GHe_. Mobile (except seronauti-
cal moblle). .

Broadcasting satellite.

12.2-125 GHs.. Fixed. -

Moblle (except asronauti-
cal mobile).

Broadcasting.

Fixed satellite (space to
Earth),

Fixed.

Mobile (except aeronauti-
cal mobile).

Fixed satellite (space to
Earth). ’

12.5-12.75 GHz.

152. In the region between 13 and 15.5
GHz, we are not able to obtain a con-
tiguous 1 GHz uplink. The 12.75-13.25
GHz was the only available frequency
band for this purpose. We are further in-
vestigating this matter. The 250 MHgz
imbalance can be simply eliminated by
allocating only 12.75-13.00 GHz Ior the
Fixed-Satellite service. In practical life,
earth-to-gpace and space-to-earth links
are not as closely or simply related as
some proponents would like. For exam-
ple, the 14 GHz band of the INTELSAT-
V satellite could be connected to either
the 11 GHz or 4 GHz . :

153. We deleted the difection indica-
tors from the Fixed and the Mobile-Sat-
ellite services above 40 GHz in the 3rd
Notice of Inquiry. COMSAT General
commented that “. . . the bands should be
paired in an explicit manner in order
to avoid utilization problems.” We are
now placing direction indicators on these
two services. There is some imbalance,
particularly at the higher portion of the
spectrum, between the space-to-earth
and the earth-to-space links. We are
further studying this matter.

Standard Frequency Satellite

154. The following information on the
Standard Frequency-Satellite Service is
provided for information.- . :

165. The National Bureau of Stand-
ards of the Department of Commerce
(on behalf of the national laboratories
iricluding the Naval Observatory, God-
dard Space Flight Center, Naval Re.-
search Laboratory, Johns Hopkins Uni-
versity and many universities and in-
dustry laboratories engaged in the re-
search of precision frequency and time
standards) has a need to exchange fre-
quency and time to nanosecond preci-
slonatthepreaenttimeandwmreqnire
Picoseconds precision within the time
frame of the 1979 WARC. In addition,
there is a demonstrated need for the in-
ternational exchange of precise time and
time intervals between laboratories to a
higher order than presently  achievable
by the transporting of atomic clocks.
In fact, there are a number of interna-
tional standards laboratories, such ag
Australia, who now cannot
to the determination of the international

due to the fact that flying a clock to make
comparisons requires so long a period of
time that the uncertainties in the clock
being flown is greater than the variation’

between t!
with the ref-
erence standards between many adminis-

contribute

trations depart from uniformity by as
little as 1 nanosecond in one day.

.158. The 13.4-14.0 and 20.2-21.2 GHg
bands have been identified in order to
utilize existing hardware developments
and present technology. The up and
down links require an emission band-
width of approximately 250 MHz and a

" coherently related integer functional fre-

quency relation—the one selected here
i5 20/29. The proposed type of modula-
tion will be a PRN digital code spread
over approximatély 250 MHz. The stand-
ard frequency community is proposing to
utilize spread spectrum techniques using
wide bandwidths to reduce the power lev-
els of the satellite signals at the earth’s
surface to levels well below the levels of
signals in the other services which share
the band. . .

1567. The 26 and 30 GHz bands have
been identified for future development,
with a bandwidth requirement of about
12 GHz, a coherently related integer
functional frequency relation of 22/25,
and capable of achieving timing precision
in the picosecond range.

Mobile Satellite and Fired Satellite

158. AT&T inquired about the neces-
sity of allocating frequencles to be
shared by Mobile-Satellite and the
Fixed-Satellite Services when separate
allocations are already available in the
Aeronautical Mobile-Satellite, Maritime
Mobile-Satellite and Fixed-Satellite
Services. There are intentions to use
earth stations on maritime mobile ves-
sels, on airborne platforms, and on land
(with manpack equipment, with. trans-.
portable systems,
all at the same frequency. This kind of
service, at present, cannot be provided
by the existing allocations.

159. Both ATA&T and COMSAT ex-
pressed- doubts about the feasibility of
sharing - between. the Mobile-Satellits
Service and the Fixed-Satellite and the
Fixed Services. AT&T recommended that
any allocation to the Mobile-Satellite
Service of frequencies used by a non-
:)n:;l;sﬂe service should be on a secondary

160. The national requirement is fora
primary allocation; as such, no second-
ary allocation is possible. -

Several papers on, this topic have been,
and are being, submitted to the U.S. In-
tt:emational Radio Consultative Commit-

antenna, earth stations
¢ through a 'satellite. Geosta-
tonary satellites are d to provide
the mobile sérvices with highly reliable
communications links which could sup-’
port a large volume of trafic. Critical
heeds of users are to, be satisfled, al-
t!;outgh the orbit-spectrum efficiency, us-

ing. mlgl:’l.onal measures, could appear

to be . .

161. Some experimental work has been
conducted above 20 GHz. Currently, an
experimental/developmen '
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Currently, we have under evaluation and
development a satellite system which will
use 8s & basis the experimental/develop-
menteal system in the 36-40 GHz. Imple-
mentation of this follow-on system is
planned in the 1980’s, with a total in-
vestment of approximately $1 billion.
Accordingly, requirements include a Mo-
bile Satellite allocation for the 20.2-21.2,
30-31, 40-41, 43-45, 76-79 and 81-84
GHz bands to accommodate the above
and subsequent systems.

162. Considering all the factors, the
shared allocations to the Mobile-Satel-
lite and the Fixed-Satellite Services are
proposed as indicated in the Table of Al-
locations. Following is a listing o cur-
rent requirements for allocations to the
shared Mobile-Batellite and Fixed-Sat-
ellite Services above 10.7 GHz. The re-

quirement in the 102-105 GHz band is

still under consideration. - .
GH:z GHz

20.2-31.3 - 50.4-81.4

30-81 76-19

40-41 81-84

4345 102-106

Space Research/Earth Exploration
Satellite

163. The following frequencies have
been identified for the passive Space Re-
search and Earth Exploration Satellite
Services in order to permit remote envi-
ronmental sensing operations.

GHz GHz
10.6-10.7 86-92
15.2-15.4 100-103
17.7-17.9 105-126
19.7-19.9 150-151
21.2-21.44 164168
22.21-22.8 174.5-1176.5
23.6-24.0 182-186
31.3-31.8 200-201.6
36-37 - 226-240
50.2-50.4 250263
51.4-59.0 275-277
64-65

164¢. COMSAT and COMSAT General
requested information on the character-
istics, parameters and the potential im-
pact of sharing of the Space Research
and the Earth Exploration BSatellite
Services before they could comment on
the shared allocations. The parameters
of passive low-orbiting radiometers are
listed in Tables 1A and 1B. In some cases
geostationary satellites are envisioned,
however, the radiometer bandwidth and
the interference threshold would be iden-
tical with those of low orbiting satellites.
The results of analyses performed by
NASA to determine the feasibility of the
passive services sharing with the Pixed
and Fixed-Satellite Services are listed in
Tables 2 and 3. The e.L.r.p.’s of the Mobile
are the same as that of the Fixed
Service, however a smaller sizé antenns
is generally expected to be used by the
Mobile Service. The frequency bands
21.2-214, 22.21-22.25, 36-37, 50.2-50.4,

54.25-58.2, 100-101, 116-126, 150-151,

NOTICES

164-168, 174.5-176.5, 200-201.5, 225-227,
250-252 and 275-277 GHz are included in
the proposed Table of Frequency Allo-
cations as we are assured that no restric-
tions would be placed on the active serv-
ices sharing with tb ; passive radiometer
services. The allocations for passive
radiometers in the bands above are pred-

icated upon the assurance of non-

restricted operation of the active serv-
ices. , .
165. In the balance of the identified
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passive remote sensors and active serv-
ices would exist, the following sharing
criteria are proposed by NASA to pre-
vent harmful interference to passive re-
mote sensors. -

166. In the band 10.6-10.7 GHz. the
maximum equivalent isotropically radi-
ated power of a station in the Fixed or
Mobile service shall not cxceed 35 dBW.
The power delivered by a transmitter to
the antenra of a station in the Fixed or

Mobile service shall not exceed —3
frequency bands, where sharing between dBW.
TABLE 1A
PASSIVE RADIOMETER PARAMETERS
PREQUENCY 10.6 - 15.2 - 17.7 - 19.7 - jar.2. 22.21- 36-
cHz 10,7 15.35 17.9 19.9 21.4 22.5 37
MEASURED VATER, WATER, WATER MATER WATER WATER RAIN, SNOW
PARAMETER 1CB, RAIN SHOW, ICH VAPOR ICE
 SNOW
RANGE, DEGREES i} ) . R . . .
ENSITIVITY 1 0.2, 0.2 0.2, Jo.2 0.4 !
K 1 1
RESOLUTION 1 to 20 2,1 2 1t020 J2 2 o,s to
Ka: - 2,
INTEGRATION 05 to 0.2, 0.2 0.03 to |o.2 0.02 .02 to
TIME, SECOND .06 0.01 0.2 0.2
BANDWIDTH, 90, 180, 180 120 to {180 405 115 to
Miz 120 195 210 920
SENSOR INTERFERENCH .150, |_)¢0, -160 160 to  [-160 fisa .15,
THRESHOLD dBW -155 -153 152 - 145
SPACECRAFT 500 500 500 500
ik 500 500 500
SPACECRAFT INCLIK- { 30.110 |70-110 70- 110 70-110 70-110 | 70-110 70-110
AT10N, DEGREES
SPACECRAFT 15 5 s 5 4 4 4
ANTENNA,
TABLE 18
PASSIVE BADIOMETER Phlmlﬁ‘
Vensquency 0.2-50.4
bon s4.25-38.9 190-102 | 06 ey ey e 3ot S 22520y | 290232 | as.amr
MEASURED arsFieny ATHOSPHER CHLOKINE o
NANET! Ic TR Ic TewEnf N0 oxipe wo 0.c0 | ¥ LX]
FANaTR e odons ATURE 2 v ? :inu 2
MNGE <70 to . .
DRGREES *30 -
spmimviry 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
RESOLUTION . 1
n 2 2 !/ 2 2 2 1 1
INTEGRATION 1
TINE, SECOND ' ! ! ! ' ! ! '
Sammiom, a3 1050 1050 1050 1850 1050 1850 1050 1830
SENSOR INTERYERENC . i . S150
TEESHOLD bW NTY) 130 "f" -1350 150 150 150 150
SPACECRAFT 5 500
ALTITUDE, kn 300 300 300 300 300 %00 00 300
zm:"u"'"‘ 0110 trqi0 [20m0 | 20110 [0 |21 | 010 |00 7010
- e e o.75x3 o.sx2.s lo.sxz.s ] o.sxz o.6x1.3 | o.4x1.5 ] 0-4x0.5
ANTENNA, =
FEDERAL REGISTER, VOL. 42, NO. 104—TUESDAY, MAY 31, 1977



27770

sopr

—
.
NOTICES
TABLE 24 ]
SHARING AMALYSIS: FIXED SERVICE .
ENCY 10.6 - 1.2 - 15,38 . 1.7 - 19.7 - .2 2a-. lw..
""#. 10.7 ANALOG  [DIGITA X 1.9 2.4 22,3 n 0
TRANSHITTER ° ) -1 .13 .13 -1 -3 S
POVER, dBu N -+
- - T
PEEOER LOSS, d8 - . -4 -4 -4 -4 -4 ~4
N
ANTERA . 4. a3, YR} 4.8 4.3
ot % 43 s Jas 3.3 ‘ )
et.r.p, 3 i) .3 2.3 .5 2,3 .3 n
" o
TRANSHISS 10N . ]
BANDUIDTH, tis 220 220 220 220 220 220
LINK LENGTH, ke 20 0 0 0 0 “lo 10
Wrtiviatenl S . 3.6 3.6 ’ ” » o "
R LA
FADE MARCIN, dB - " s s 13 & 43
RADIONETER .
ANTEMMA SiDELOBE , | -36 -39 .59 -50 NI -62. Y NY)
e :
RECEIVE T -
lnur:lcnlu? T <137 -165.6 1770 -181.5 -191.8 3206.% ~207.% -
. ' : ‘ .
RELATIVE TO “ + fae -18.0 21,3 ST ETRY Y3}
THRESHOLD, dA - \
sy es » Yes vist -l s ves ves s
-
ALK 28
SUARING ANALYSIS) ¥IXED SKAVICK
n:}:um 0.2 . . 34.328 - "o - 1350 - 166, - 14,8 - 200 - ns .
0.4 126 T [T 126.3 01,3 )
mm?'ar:un ‘1% | .60 3.0 -0.7 e e o3 613
FEEUER LOSS , 48 ;
v
ANTERN s
FAIN, dam™ 43.5 4.3 43 43 43 43 43.3 43
..c".":‘.p. 3.2 .8 42 [T } 43.3 4.7 .3 . ’, .
TRABSHISS ‘
m.m:":'m 220 220 . | 20 220 20 120 . a0
: ,
LING LEwin, ke ' f ' v e ' 3
ATHUSPHER 1 T
umtmh‘ ™ 100 (17 0- 100 - 00 - 100 > 100
YADE MRGIN, dB s - .
L s 4s 43 Ay
RADIOVETER o .
ANTENIA S(0€L08E -69.4 -70.0 2.3 - 1. “2.8. ¢ .
ioh ! {vali Wuauy(main boss) it LW ¢ ’;: sasar FU
RELKIVED . . i 7
INTRRPERRNCK, dow ~272.4 -20.8 L% ~194,2 -195
INTERPERKNCE , 7
KEATIVE 10 TuRKS - 54,4 ST - . .
Wi, 4y nis 14,7 “.7 .43
SIARING . N
FEASIBILITY Yves -~ mns K17 ) LYES ws
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Table 3

NOTICES

SHARING ANALYSIS: WIXED-SATELLITE SERVICE

gl:‘mumw ' 17,7-17.9‘ 19.‘7-1%? 150-151 164-165 | 225.227

;;-‘-P' 3.4 73.4 88 88 105

gu_"g:Ag amwrwe | 8 o | 0 -58

mﬁ'f.’ﬁ“’“ -9L.6 -91.6 ~78.0 -78.0 | -61

e ramoen acdl 6 o] e 86.7 8.7 | %.7

:?ff‘ff? asy -18.6 -18.6 8.7 8.7 25.5

tﬁ:‘xﬁnmc Ldss -125 ~-128 -139 -139 -139

e dporet o -ws6 | wene |03 | ou0s | s

::::of_ ANTEN +10.5 +9.6 |-15.7 -16 -19.8

:::g;cv:o d:l\:r e =331 ) - - 146 -W6.3 | -133.1

167. In the band 15.1;-15.4 GHz, the Our proposal of unrestricted PFD in the
maximum equivalent isotropically radi- 17.90-17.95 GHz band is withdrawn.
ated power of a station in _the Pixed or 172. COMSAT commented on the in-

Mobile service shall not exceed 35 ABW.
The power delivered by a transmitter to
the antenna of a station in the Fixed or

Mobile service shall not exceed

168. In the band 17.7-17.9
maximum equivalent isotropic:
ated power of a station in th
mobile service shall not excee

The power delivered by a

the antenna of g

angles of arrival.

~3 dBW.
QGHz,
ally radi-
e fixed or
d 40 dBW.
transmitter to
station in the Pixed or
Mobile service shall not exceed
The power flux density at th
surface produced by emissio!
fixed-satellite space station f
ditions shall not exceed
in a 200 MHz referenc

the

~3 dBW.
e Earth’s
ns from a
or all con-
—109 dBW/m*
e band for all

169. In the frequency band 19.7-19.9
GHz, the power flux density at the

Earth’s surface

produced by emissions

from a fixed-satellite $pace station for

all conditions shall not exceed
W/m® in a 200 MHz ref

all angles of arrival.
170. ARINC has op

GHz band without sta;
COMSAT stated that it
the allocation of the 14
to the Space Research

mitted or secondary b

fying the allocation

—108 dB
erence band for

m(osed the addition
of Space Research Service

in the 14-14.3
ting any reason.
‘would not oppose
-4-14.5 GHz band
Service on a per-
asis. We are modi-
proposal, for these

two bands, to a secondary. service, sub-
Ject to further evaluation.
171. AT&T has objected

tion of an unrestricted Pow

sity (PFD) in the 17.9-17

AT&T believes that this
would cause an excessi
time level of interfere

service systemn at 18
DR~18 terrestrial

to the sugges-
er Flux Den-
85 GHz band.
unrestricted PFD
ve and intolerable
nce into a fixed
GHz, such as AT&T"s
radio-relay system.

quiry about a definition of a “Space
Radiolocation Station” in place of an
“Active Sensor” designation. COMSAT
stated that “. . it would seem that active

space-borne Radiolocation devices would

require extensive coordination and/or
frequency assighment control in order to
operate under the same allocation with
terrestrial Radiolocation device without
causing such interference.” At this time,
Wwe are opposed to changing the definj-
tlon. The requirements of this service
are satisfled by specific allocations as

identitied.

172A. The frequency band 17.9-18.7
GHz has been identified for read-out of
telemetry from meteorological satellites.

173. The following frequencies have
been identified for Earth Exploration
Satellite telecommunications links. The
17.9-19.7 GHz band has been identified
for the space-to-earth link from a data
relay satellite to a central dats acquisi-
tion earth station. A bandwidth of 1800
MHz is required to accommodate the
data transmission requirements of a data
relay satellite serving multiple low orbit~
ing earth exploration satellites.

174. The 27.5-30 GHz band has been
identified for the earth-to-space link
from the central data acquisition earth
station to a data relay satellite as well
as for the forward link from g data
relay satellite to the low orbitting earth

175. The 256.25-275 GHz frequéncy
band is proposed for data from low or-
bitting earth exploration satellites to a

data relay satellite. )
178. 8ignal levels at the. Earth result-
ing from 2 over all data links

would produce power flux density levels

_exploration satellite.

27T
within the present »ower flux density
Hmits.

177. The requirement in the 25.25-27.5
GHz band has been included in the pro-
posed Table of Allocations. A new foot-
note 411A has been proposed in the
Table to satisfy the requirements for
space-to-space transmission in the 27.5-
30 GHz band.

178. The requirements in the 17.9-19.7
and 27.5-30 GHz bands for radiocommu-
nications between an earth station at a
fixed point and a satellite can be satisfied

MOD Fixed-Satellite Service

84AG Spa2._ A radiocommunication service:
: Between earth stations at Specified fixed
poln!;s when one or more satellites are

Ween one or more
P ed fixed poilz‘xts
I 8 service other
than the fixed-satellite service (for
example, tho mobile-sateilite service,

: -satellite service, earth
exploration-satellite service, ete.).

Radio Astronomy

179. The Radio Astronomy Service
Working Group (RASWQG) and the Na-
tional Academy of Sciences commented
on the Radio Astronomy service alloca-
tions. The RASWG requested sharing
the band 14.5-15.35 GHz on a primary
basis with Space Research. Footnote
408B provides for a secondary allocation
to the Space Research service in the
space-to-earth direction. Transmission
is already planned by the Tracking and
Data Relay Satellite in the major por-
tion of this band ruling out any possi-
bility of sharing it with the Radio
Astronomy service. We are Proposing to
add the restriction “except aeronautical
mobile” in the frequency bands 22.21-
22.5 GHz and 217-230 GHz as requested
by the RASWG, We are also proposing
to add the footnote 41211 in the 48-50
GHz, 95-101 GHz and 142-150 GHz
bands as required by RASWG for obser-
vation of three carbon monosulfide lines.
The footnote 412M is being modified, as
requested by RASWG, to include the fre-
quency 140.840 GHgz for observation of
the formaldehyde line, and we are delet-
ing the footnote MOD 412J from the fre-
quency bands 217-220 GHz and 220-221
GHz as it is inappropriate, The National
Academy of Sciences considered the
needs of the space research services,
noted that “clear” bands allocated for
use by passive sensors aid the Radio
Astronomy service, and supported the
proposals for such bands. Both the
RASWG and the National Academy of
Sciences noted the potential for problems
of interference from adjacent bands and
recommended that the harmful inter-
ference limits defined in CCIR report
224-3 be taken into account in planning
for adjacent band usage.
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Fired/Mobile (including Auxiliary
Broadcast)

180. Referring to the frequency band
11.7-12.2 GHgz, the Auxiliary Broadcast-
ing Service Working Group (8WaQ)
stated that “There is no need to reduce
the Mobile Service to secondary status.”
The co-equal sharing of the Mobile, and
the Broadcasting- and the Fixed-Satel-
lite services in the same service area is
practically impossible and we disagree
with thesis put forward by the Auxiliary
Broadeasting SWaG.

181. The Auxiliary Broadcasting SWG
stated that “It would be expected that
12.2-12.5 MHz (sic) could be shared on a
secondary basis.” This ig g domestic is-
sue. As we are not proposing deletion of
the international allocations, the sub-
Ject will not be discussed further,

182. The Auxiliary Broadcasting 3WG
opposed the proposed allocation of the
12.75-13.25 GHz band to the Fixed-Satel-
lte service and stated that s + o no
other services be permitted to share the
12.70~13.25 GHz band with the Television
Auxiliary Broadcasting Services”. Since
this particular band was the only one
that appeared to be available to satisfy
the Fixed-Satellite uplink requirement,
we are unable to comply with this re-
quest. However, restrictions on the Fixed-
Satellite service, simflar to those men-
tioned in the Fixed-Satellite section for
the 10.7-11.7 GHz band, would be con-
sidered if so proposed. In the 12.75-13.25
GHz band, it is not certain if the elec-
tronic news gathering issfons
would interfere with the space station

Maximum transmitter power, dBW, —120 to 0
Antenna diameters, 3’* to 2’

Antenna gain, dBi, 20 to 35.5

Modulation, PM

BW, MHz, 25

Link, Length, miles, 0.5 to 5

Recetver Noise Figure, dB, 8

Sound Subcarrier( 8), Two

183. Comments are invited on the
sharing criterig between the electronic
news gathering systems and the space
stations, and on the level of the inter-
ference, if any, that would be introduced
to the space stations by the current pa-

systems. Considering th
above questions, along with any other
bertinent information before us, we will
carefully review the situation during do-
mestic Rulemaking proceedings.

184, Referring to the - frequency
bands 17.7-19.7 G , 21.2-22, 22.4-23
GHz and 37-40 G , the Auxiliary

Broadcasting SWG

“e 8

analysis showing g particular footnote to
be detrimenta] to the Television Auxili-
ary Stations, then we will consider those
comments.
Radionavigation/Radiolocatton

185. These services in the bands above
10.7 GHz were only nominally addressed
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in the comments and reply comments to
the Third Notice of Inquiry. Specific
¢omments included the deletion of foot-
note 407A from the 13.25-13.4 GHz band,
deletion of footnote 408a from the 14-
14.3 GHz band, and support for addition
of a new footnote 409CA in the band
15.7-16.6 GHz. In addition, the RTCA
and ARINC supported the retention of
the Radioriavigation allocations at 31.8-
32.3 GHz and 33-33.4 GHz,

186.. The ARINC and RTCA request
for suppression of of footnote 408A in the
band 14-14.3 GHz has been opposed by
COMSAT in its reply comments, “unless
CCIR Recommendation 496 (concerning
frequency sharing criteria) is incorpo-
rated in the International Radio Regula-
tions”. This band will be used by the

T systemi and by the SBS sys-
tem for the uplink to their satellites,
Such -systems require huge investments
and must be protected. We, therefore,
cannot accept the deletion of footnote
408A at this time. We do, however, invite
comment on the sharing criteria which
could be adevted i ley of footnote 4084,
if such criteria are deemed perferable to
footnote 408A. o

187. ARINC proposed the deletion of
the footnote 407a from 13.4-14.0 GHgz
band without elving any reason. The
footnotes 407A and 408B
to be deleted and the secondary Space
Research Service is pbroposed to be allo-
cated in the Table to meet our national
requirements. Except for the 14.4-145
GHz band, the direction indicators for
the Space Research Service, in this re-
gion of the
cause of the secondary stgtus of the pro-

Above 40 GHz2

188. COMSAT commented that we
may desire to leave a large portion of the
frequency band above 40 GHz unallo-
made at this time ¢ * s » The Private
cated but request g conference in the
late 1980s to make specific allocations,
COMSAT General hag breviously recom-
mended certain frequency- bands above
40 GHz for the fixed-satellite service.
COMSAT General broposed that «“+ +
no other allocations above 40 GHz be
made at this time * .

Is persuasive, can be made for p;
specific allocations above 40 GHz. First,

a large portion of the spectrum above 40 -

GHz is currently allocated: othet Ad-
ministrations may be expected to pro-
bose alocations for the frequency bands
States dhowocated, and th

Prepared for that even-
tuality. Second, many

several frequency bands above 40 GHz.
Fourth, the allocations table helps users
to select the appropriate frequency for
the development of g specific service,
thus preventing waste of funds. Fifth,
and perhaps most importantly, orderly
spectrum development ensyes. The last
General World Administrative Radio
Conference (GWARCQ) was held in 19859
and at that time the entire Article 5 was
considered. The World Administrative
Radio Conferences held between 1959
and the present were “specialized’” in
nature and devoted to specific services
such as Space, Maritime, and Broad-
casting-Satellite. We are not certain that
another GWARC could be convened in
the late 1980s as suggested by COMSAT.
Considering all factors, we believe it pru-
dent to prepare a specific Frequency Al-
locations Table extending up to 300 GHz,

182. Various lasers systems are cur-
rertly being developed for radar, and for
terrestrial and satellite communications.
Waat, if any, allocations and technical
regulation should be proposed for these
frequeilcies? :

International
Appendices

190. Although the

Radio Regulations and

considered, we are reviewing all Articles
and Appendices in order to determine

@ are presented in

Definition Matters

191. We have identifieq & requirement
ting spaceborne radars

and mapping radars
used' in space brograms. We have con-
sidered modifying the definition of the
Radiolocation Service to include space-
borme operations, however, at. this time
we are opposed to this subject and we
may propose specific allocations in fu- -
ture to satisfy-this requirement,.

Technical Matters

182. Spectrum requirements are far
beyond the ability of usage concepts to
brovide. There ig

in most cases,

Iy at least, it must be assumed that, with

few exceptions, all services must be re-
19ed as cmaqk ual.

3. We ask all users to recognize the
impassibility of obtaining all' ‘the spec-
frum requested and the virtual impossi-
bility of exclusivity with perhaps sever-
al exceptions. We must develop condi-
tons for cooperative use which go far

1977



the specific conditions or criteria, which
can be applied to two or more services
on mutually cooperative rather than
mutually exclusive bases in order to
achieve more effective.use of the spec-
trum. K

194. The need for cooperative use of
the spectrum (as evidenced by the pro-
Jected demands for existing services and
expected growth of new services) is
greater than ever envisaged before by
more than an order of magnitude.

195. We ask that ihterested parties
address themselves to the conditions

under which they can cooperate with

other services that must make use of
the same portions of the spectrum.

196. A number of problem areas con-
cerning cooperative use have been
identifled as being of great importance.
We solicit comments on these problems
(see Problem Areas) and we suggest
‘that the replies take cognizance of the
following key issues which underlie the

- development of increased sharing
through “Cooperative and Mutual
Usage” criteria:

Key Issues

(1) Is there a case for exclusivity as
far as particular bands or frequencies
are concerned?

(2) Is the need for the service in a
requested band such that increased
sharing through cooperative and mutua]
usage criteria should be developed, or
would the service suffer serious harm
by virtue of such usage?

(a) Exactly how does the service make
us of the band (for which increased
sharing through cooperative and mutual
usage are to be developed) ? The answer
should be couched in ‘terms of radiation
patterns, size of markets, use as a func-
tion of population density, geographical
location, time of day, expected physical
coverage by radiated signal, frequency
sharing, and any other related pertinent
factors. In particular, consideration
should be given to the probability sta-
tistics of use, and tolerable interference,
since less than 100% uninterrupted
service may be a necessary factor in the
increased sharing through cooperative
and mutual usage criteria.

(b) Which factors, specifically relevant
to the above usage, would have to be gd-
dressed in order to develop increased
sharing through cooperative and mutual
usage criteria? il

(3) Do the existing Radio Regulations
concerning interference aid or interfere
with the determination of increased
sharing through cooperative and mutual
usage criteria? If so, in what way, and
what modifications would be heloful?

(4) Are there preferred technical and
operating characteristics of a service, or
of services for which it is necessary to
develop increased sharing through co-
operative and mutual usage criteria? For
instance, would specific attention to such
factors as antenna characteristics,
transmitted power, flux density, type of
emission, receiver characteristics, TASI,
ete. for a given system, or equipment, not
presently specified in detail, permit
greater usage of the band by the several
necessary services?

NOTICES

(5) Would cooperative use be enhanced
by specific rules and regulations which
do not presently exist, and what would
such rules cover?

(6) In the event that special coordi-
nation procedures would_be helpful for
increased sharing through cooperative
and mutual usage, what form would these
take? Finally, wbat would such proce-
dures be able to 2 :>omplish that cannot
be accomplished under the present op-
erating structure?

(1) Can requests for various segments
of the bands be coordinated in some form
of priority? For instance, if a service
must-be expanded, is greater priority to
be given to new bands, or expansion of
existing bands? If increased sharing
through mutual and cooperative usage
criteria must be employed, what other
services are the most and the least desir-
able for mutual usage? Is a single wide
band used in cooperation with other
services, preferable to a number of
smaller bands with Perhaps less inter-
ference potential? Where is it contem-
plated that such bands should lie? Are
other factors pertinent?

(8) In what way do modulation tech-
niques, e.g. digital, FM, spread spectrum,
etc., affect the increased sharing through
cooperative and mutual usage?

197. We wish to approach this problem
with the positive outlook that at least
partial solutions are available if only we
search diligently enough.

198. With these thoughts in mind, par-
ticular problems of band usage are here
brought to the specific attention of those
users who are involved. These matters
are also addressed In the text of this

. Notice of Inquiry either in terms of serv-

ice or spectrym bands or both. However,
because they pose particularly severe dif-
ficulties as far as resolution is concerned,
they are presented -below. We request
that the various users suggest criteria/
conditions for increased sharing through
cooperative usage, with particular refer-
ence to the preceding statements:

Problem Areas

(1) Usage of the 3.4-6.925 ‘GHz band
by the Broadcasting-Satellite Service,
Fixed Satellite Service, and mobile
users. (See Appendix 5.)

(2) Mutual usage by Mobile and
Radiolocation Services in the 896-902,
and 941-947 MHgz bands, There are also
potential problems with troposcatter and
broadcasting. (Technical Parameters of
Radiolocation Service are listed in the
common carrier Land-Mobile Section,
page 20.)

(3) Broadcasting and Radiolocation
services in the 1615-1800 kHz band re-
quire consideration,

(4) Usage of the 4-30 MHz band by HF
Broadcasting and Fixed/Mobile scrvices,
Maritime Mobile Service sharing with
secondary Fixed Service in accordance
with the Note described in the HF Fixed
section, page 9.

(5) Usage of the 821-825 MHz and 866-
870 MHz bands for Mobile Satellites—
interference with TV, land mobile and
other services requires consideration.

(See footnote 329B.)

(6) Usage of 2300-2500 MHz band. Re-
quired for Broadcasting-Satellite Serv-
ice, along with requirements of Aviation
and Marine related services.

() A 1% bandwidth is requested for
radio astronomy research in the 3 GHz
reglon. At present it is not clear where
this may be best provided, (See footnote
369A.)

Operational Matters
189. ‘Operational matters are those

‘which are left after the Table of Fre-

quency Allocations, technical matters
and notification provisions are excluded.
Numerous topics which would fall within
the purview of the operations committee
which may be established at the 1979
WARC are treated in Appendices 3 and
4 of this document. In many instances
where the intent of the proposed MOD
or ADD is not self-evident, g tentative
reason has been shown.

200. There is not intent to expand the
agenda as presently adopted by the Ad-
ministrative Countil. These matters go
beyond the scope of the draft agenda for
the 1979 WARC already adovted pursu-
ant to the provisions of the Convention.
However, that Convention does provide
for the amendment of draft agenclas al-
ready established. Since there will be
three meetings of the ITU Administra-
tive Council prior to the Conference, and
since the Counci} may initiate adjust-
ment of, or expansion of, the agenda, we
are here endeavoring to prepare should
matters not now slated for consideration
perhaps suddenly be edded to the
agenda. Were an expansion effected in,
say, June of 1979, the Commission would
not then have time, in all probability, to
issue a notice of inauiry prior to the con-
;’;?;ng of the WARC on September 24,

201. Rather, noting the provisions of
the Administrative Procedure Act, we
would prefer to invite attention to these
matters now while there is some time‘to
benefit from public comment thereupon.
It should also be noted that portions of
these appendices were produced very late
In the preparation of this notice and
therefore have not been reviewed in their
entirety by all appropriate elements in
the preparatory structure. When that
total review is effected, some may be
altered or removed and others may be
added as is true for all matters advanced
herein. With this in mind, cogent com-
ment upon the proposals advanced is re-
quested with the hope that commenters
will bear in mind that this is not a
domestic proceeding, and that the scope
?1’ the proceeding extends well beyond

9.

Resolutions and Recommendations

202. We are reviewing all Resolutions
and Recommendations in order to de-
termine the appropriate actions to take
in their regard. The prooosals arising
to this time are presented in Appendix
4; additional proposals will be presented
in future Notices. In some cases we are
proposing no action. In other cases, the
proposals will depend on the outcome

of events at the 1979 WARC or in the
period between today and the time of



